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Eucha/Spavinaw Watershed Management T'eam
IO, Box 248
Decatur, AR 72722

Comprehensive Nutrient Management Plan

Directions to farm:

Poultry house location:

Field locations:

Watershed:

For:

Da and Tia Yang
54296 Co Rd 593
Colcord, OK 74338
Phone: (479) 220-7484

From Kansas, OK.

From intersection of scenic 412 and Hwy 10 go one mile
noerth on Hwy 10, turn left or west on county road E550 and
go 2 miles west to county road N 4600; turn right and go
north on N 4600 which turns into county road 593; go 1 4
miles to doveway on left

Poultry houses are located at: Latitude 36° 147 27 N,
Longitude 94° 49" 1597 W, in the SE % of Section 2,
Township 20 North, Range 23 Fast and the NW 4 of NF 14
of Section 11, Township 20 North, Range 23 Fast,

Fields contained within this plan are at 1 tocation in:
Sections 2 and 11, T20N R23W

All fields are contaired within the Spavinaw Creck
Watershed (HUC 11070209). This watershed 18 designated
as a Nutrient Surplus Area.

Prepared by: Eucha Spavinaw Watershed Management Team

PO Box 248
Decatur, AR 72722
Phone (479} 752-5705
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Lo T s Racha/Spavibaw Watershed Management Team

Wi T L PO. Bex 248
P ' Decatur, AR 2722

CNMP Signature Page

PRIOR TO SPREADING ANY POULTRY LITTER OR CAKE IN THE WATERSHED,
YOU OR YOUR SPREADER MUST CONTACT JOHN EVERETT 48 HOURS IN
ADVANCE AT 479-752-5701.

The following individuals have assisted in the development of this CNMP and certify
their clements meet the settlement agreement requirements as well as applicable local !
state / tederal standards.

Nutrient Management Planner
Name: Lagenna Willilams Nuymber:
Title. CNMP Certitied Planner

l..ﬁ -
Signature _,;_LQ@\; TS S e Date. Ll 22-0t-

Farm Owner / Manager
A represemiative of the Eucha Sgavinaw Watershed Management Team hag discussed the
contents of this plan with nwe. T understand that nuteient management on mv farm within the

Eucha Spavinaw Watershed must be i accordance with the gundelines presented in this plan

Signature: W“}/ Date _ff_ 2k . £
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CNMP Introduction
WATER QUALITY & HEALTH ISSUES

Futrophication of surface waters has increased public awareness of water quality and
placed a national emiphasis on contrelling contributing human activitics. While
cutrophication is a natural aging process, il can he markedly accelerated by human
activities that lead to excessive nutrient loading of surface waters. This accelerated
cutrophication restricts water use for fisherics, recreation, industry, and drinking water
tdue to increased growth of aquatic weeds and undesirable algae. The presence of
cyanobacteria (blue-green algae) in drinking water can alse pose a very serious health
hazard to humans snd witdhfe. As these algal blooms die and are decomposed by
bacterta, such s actingmycetes, geosmine compounds arc produced that give drinking
water a foul raste. Also of concern 15 the possible production of trihalomethanes,
potential carcinogens, in public drinking water supplics duc to chlorination of cutrophie
waters high tn organic carbon, Health concerns related to eutrophication are prompting
sovernment agencies, municipalities, and industry to implement policy changes
concerning the management of nutricnts within a given watershed.

Phosphorus is the nutriem that poses the greatest potential for accelerating entrophication.

Becausc other nutrients required by algae are more available m nature, phosphorus often
acts as the limiting nutrient in freshwater systems.  Although sources of phosphorus in
runoti vary, one potentially large source of runofl s [rom soils having excessive
phosphorus levels. Long-term nianure applications based on meeting the nitrogen needs
of crops have resulted in excessive levels of phosphorus accumulating in the soil due 1o

the ratio of N:P [mitrogen to phosphorus) required by the plant being greater then the N:P

ratio found in manure. Also of significant concern is the amownt of soluble phosphorus
that ¢xists in the manure itself. This soluble fraction of phosphorus is highly prone to
transport i runeff water and 1s immediately available for uptake by algae and other

aquatic plants,
PLAN INTENT

Due to these environmental quality concerns, land application of poultry litter will be
based upon the phosphorus content in the soil and in the poultry litter to be applied.

This comprehensive nutrient management plan is site-specific for this farm, which gives
litter application recommendations for each field. It incorporates conservation practices
and management activities, which will ensure that both agriculiure production and
environmental protection goals are achieved. The producer should be aware that other

Page 4 of 81
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beneficial management practices might be available to improve sustainability of the
preduction operation. and discussions of such with a Team member arc encouraged.

PLAN REQUIREMENTS

This plan was developed to meet the requirements of both the Arkansas and Qklahoma
Nutrient Management 590 Standards and the lawsuit settlement agreement between the
City of Tulsa and The Tulsa Mectropolitan Utility Autherity vs. Tysen Foods Inc.. Cobb-
Vantress Inc., Peterson Farms Inc., Simmons Foods Inc., Cargill Inc.. and Georges Tnc.
Poultry fitter or commmercial phosphorus canmot be applicd to any fields on this farm
within the Eucha Spavinaw watershed without a plan from the Eucha Spavinaw
Watershed Management Team. Any changes to this plan must be approved by a Team
representative and must be documented in the Record Kegping Section. Tt is understood
that favm management s a dynamic process; thercfore a representative of the Team wall
update this plan annually in an attempt fo assess variables impacling your management
and ass1st you in addressing those issues.
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Farm Overview
LOCATION AND TOPOGRAPHY

The sctting for this operation is in Delaware County, (K withii the Eucha Spavinaw
watershed, which consists of the Cherokee praivics in the northem part and the Ozark
highlands in the seuthem part. The soils are a mixture of silt loam, gravelly silt loam. and
cherty silt loum. The landscape varies from pasturcland. hayland, and wildlife land with
scattered timber along the ripartan areas. Delaware County has an average datly high
temperature ol 72 degrecs and low of 48 degrees. The average annual precipitation s 43
inches with approximately 60 pereent of the precipitation falling during the crops
growing season between April and September,

Beeause of the limestone parcnt material of many ol the soils in the county, there arc
severitl arcas of karst topography which can contain sinkholes and shallow soils over
fractured bedrock. In these areas there 1s a greater potential to pollute ground water with
surface applied nulrients.

DPESCRIPTION OF OPERATION

This plan includes the production. handling, and distribution of waste from 4 hen houses,
The houses are 40 feet wide and 400 feet long with a total capacity of 10,000 birds per
house. Birds are grown trom 20 weeks of age to 60 wecks of age with a market weight of
approximaiely § Ibs. On an average, there will be one flock per year for a total yearly
production of about 40,000 birds.

Total Titter praduction 1s estimated to be 500 tons per vear. Clean out of litter is planned
for once & year. Litter is apphed to lands that are included in this plan, and surplus is sold
to landowners with & current wastle managzement plan or sold to haulers that transport
outside the watershed. The litter 1s spread on the surface of the ground on pastureland
and hay meadows. 1 weather conditions are not favorable at tinte of cleanout. litler is
stored and protected in 2 manner to prevent overhead water from displacing the litter
lrem the storage arca.

There are approximately 67.5 spreadable acres of land on this farm which can potentially
receive litter applications. OfF these acres, all are owned by the eperator. The crops
grown are Bermuda grass and tall fescuc.

A couple sensitive arcas exist in or near the fields contained witlnn this plan. There is an

intermittant stream belween two ficlds and 2 couple of ponds on the property. Litter
should not be spread within 1607 of the ponds or streams,
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Operation and Maintenance
ANIMAL MORTALITY

Normal animal mortality is managed daily by collection of the dead animals and disposal
of the carcasses in an meinerator. Composting and freczing and hauwling to a rendering
plant ire also aceeplable methods of dealing with mortality.

I case of calastrophic loss, the Oklahoima State Department of Agriculture (ODA) may
approve the use of a pit for disposal of large quantities of dead birds. This pit must be no
less than fowr feet in depth, and must be covered with dirt and lime on a daily basis. An
alternate method is in-Lield composting. To ensure that your disposal aclions are legal,
ODA should be contacted prior 1o dealing with catastrophie loss.

COMPOST

Organie wastes senerated by a composting factlity does not fall under the detinition of
poeultry waste as defined by the terms of the settlement agreement or current
interpreration of applicable state laws, Therefore the application rafes are not governed
by the Eucha Spavinaw Phosphorus Index or any other applicable state index. However,
application of composted poultry should confornmn to the Best Management Practices
contained within this plan and/or i accordance to NRC'S Conservation Practice
Standards 590, Nutrient management and 633, Waste Unization (sce Appendices).

A dead poultry composter should be maintained by the criteria as defined in the NRCS
Practice Standard 317, Composting is a biological process that requires a combination of
ari and seicnce for success. Tenee. the operation may need to undergo some trial and
error in the start-up and management of a composling facility.

LITTER STORAGE

Poultry litter accumulates awd is stored within the poultry houses. A fuil iouse cleanout
1s usually required after every flock,

When land application of poultry waste cannot occur immediately upon cleanout, duc to
weather or some ather circumstance, litter should be stored so as to prevent rainwater
from dispersing the Titrer. If storage 1s necded, the litter should be piled and tarped in an
clevated location,

LAND APPLICATION

[ands with acceptable P1 values can receive litter upon cleanout of the poultry houses.

Litter is surface applied using a truck mounted box spreader or a pull-behind wagon
spreader.
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SPREADER CALIBRATION

Proper calibration ol spreader cquipment 1s cssential to ensure the amount of litter
apphed is within the required guidelines lo protect waler quality. The two methods ol
calibration that arc generally used are 1) calibration based on cquipment settings and
opcrational conditions and 2} ealibration based on tons per load and number of loads
applicd. Guidelines for each of these methods of calibration are included in the
Appendices of this plan.

Applicators should be certified by a slate recognized program or be under the direct
supervision of a cerlified applicator.

LAND TREATMENT PRACTICES

Nutrient Management- Poultry hiter and commercial fertilizer will be applied to land to
heip meet crop nutrient needs. Poultry litter will be applicd based on the application rates

calculated {rom the Eucha Spavinaw Phosphorus Index as ordered by the court in Case
No. CV 0900EA(C) U.S. District Court, Northem District of Oklahoma.

Nutrient appheation rate recomimendations are based on a nutrient budget for N, P, and
K. A nutrient crop budget identifies:

(a) The amount of nutrients required to achicve a realistic vield goal,

(h) The amount of nutaients provided to the crops by residual nitrogen and

previous manure applications,

(¢) The amount ol nutrients supplicd by poultry litter,

(d) The amount of nutrients supphed by grazing cattje. and

(¢} The amount of nutrients that should be supplied by commercial fertilizer

Sotl 1esting, manure analysis, and record keeping will be performed according to this
plan.

Waste Ltilization- Waste will be spread by any method thas will result in uniform
apphication of material at speciticd rates. Maintain a manure non-application huffer of
104) teet {rom rock outcrops, streams, ponds, lakes, springs, sinkholes. wells, and any
other water supplics. These non-application buffer areas are marked on the Iitier
application maps,

Applications 10 Mood prone arcas should not be made during flooding season.
Applications of wasle are not to be made on frozen or snow covered ground, when the
soil s saturated, during rainy weather. or when significant ramfall is anticipated wiilun

the next 24 hours. Litter should be distributed as evenly as possible. Litter should not be

applicd to actively croding arcas, on shallow soils (Iess than 10 inches deep), on slopes

with grades in excess of 13 percent, on steny areas, or in any manner that will allow Inter

10 enter the waters of the slatc.

Page 8 of 81
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Forage Management- Cutting and removal of hay will be at a frequency and height that
will maintain & desired healthy plant community.

Pest Management- Will manage infestations of 1sects, weeds, and discascs to reduce
adverse impacts on plant growth and crop production.

SOIL AND LITTER SAMPLING

As required by the settlement aureement, soil and lifter sampling must be performed by a
membuer of the Watershed Management Tcam. Samples will be taken using the
cuidelines recommended by university and extension persennel. Samples will be taken
annually betare litter 18 spread.

BEST MANAGEMENT PRACTICES

Best Management Practices {(BMP's) when properly constructed or applicé constitute the
conservation sysiom necessary to protect the natural resources and meet planning
objectives. Apply and mamtain cach practice according to the type of operation and
intended use of the Jand.

1. Appiy litter not to exceed amounts given in this CNMP or a revised
rccommerxdation basced on new soil and litter {est.

2. Obtain new soil and litter test every year.

3. Secure enough soil tests to adequately represent the conditions on your farm.

4. Maintain a good growth of grass at all times, preferably not less than 4 inches tall.
This reduces runoff, crosion, and nutrient loss,

5. Control weeds and brush 1o maintain a good sland of grass.

0. Apply litter during the growth cvele of the forage crop being grown. ‘The growth
cyele will normally be in the spring or fall for cool season forages and spring to
summer for warm season forages.

7 Prescribed grazing may be used to mainlain forage heights, reduce eraston and
runcff, and protect water guality

8. Maintamn filter strips in buffer 2ones around cnvironmentally scisitive areas.

ODOR RECOMMENDATIONS

Avoid spreading litter when the wind will blow toward populated areas. Avoid spreading
just belore weekends and holilays when people arc more likely to be outdoors. Spread
litter in the morning when the air is warming and rising, rather than s the late afternoon.
Consider weather conditions, surmy low humid days reduce odor; turbulent breezes will
dilute and dissipate adors,

Page 9 of 81
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Tia and Da's Farm Aerial/Buffer Map
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Tia and Da's Farm Topographic Map
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Non-Technical Descriptions

Delaware County, Okiahoma

[Only those map umts that nave entries for the selected non-technical descriplion categories are included in this report)

Map unit: BcB - Macedona silt loam, 1to 3 peycent slopes
Description category: 501

MACEDONIA SILT LOAM IS MORE THAN 60 INCHES DEEP WITH A LIGHTER COLORED SURFACE LAYER AND SLOPES OF 2-3
PERCENT AVANABLE WATER CARPACITY (N INCHES. 5.{-7.8, MAJOR CONSIDERATIONS: NONE: LANDUSE MAY INCLUDE:
CROPLAND. WOODLAND, LAND CAPABILITY CLASS: 2E.

Map unit: BiC - Domphan-Tonti complex, 3 to 8 percent slopes
Description category.  SOI

DONIPHAN 1S MORE THAN B0 INCHES DEEFP WITH A LIGHTER COLORED SURFACE LAYER AMD SLOPES QF 3-5 PERCENT.
AVAILABLE WATER CAPACITY IN INCHES: 4.0-5.4; MAJOR CONSIDERATIONS: NONE, LANDUSE MAY INCLUDE: CROPLAND,
WOODLAND: LAND CAPABILITY CLASS: 48

Description category:  SCI

TONT! GRAVELLY ST LOAM 15 MORE THAN 60 INCHES DEEP WITif A LIGHTER COLORED SURFAGCE LAYER AND SLOPES OF 3-
3 PERCENT. AVAILABLE WATER CAPACITY IN INCHES: 4.2-7.4; MAJOR CONSIDERATIONS: WATER TABLE, LANDUSE MAY
INCLUIE CROPLAND, WOOQDLAND, LAND CAPABI|TY CLASS: 3F

Map unit: CkD - Clarksville very gravelly gl loam, 1 to 8 percenl slopes
Description categary: 80|

CLARKSVILLE 1S MORE THAN 62 INCHES DEEP WITH A LIGHTER COLORED SURFACE LAYER AND SLOPES OF 1.8 PERCENT
AVAILABLE WATER CAPACITY IN INGHES: 3 5-5.8; MAJOR CONSIDERATIONS. NONE, LANDUSE MAY INCLUDE: CROPLAND
WOODLAND, LAND CAPABILITY CLASS: 45

Map unit:  CIE - Clarksville stony silt loam, 510 20 parcent slopes
Description category:  5QI

CLARKSVILLE STONY SILT LOAM (5 MORE THAN S0INCHES QEEP WITH A LIGHTER COLORED SURFACE LAYER AND SLOPES
OF 5-20 PERCENT. AVAILARLE WATER CARPACITY IN INCHES: 3 5-5.8; MAJOR CONSIDERATIONS: SLOPE. LANDUSE MAY
INCLUDE: WOGDLAND, LAND CAPABILITY CLASS. 65

Map unit: CIF - Clarksville stony silt loam, 20 (o 50 pescent slopes
Description category: S50

CLARKSVILLE STONY SILT LOAM {5 MORE THAN 60 INCHES DEEF WITH A LIGHTER COLORED SURFACE LAYER AND SLOFES
OF 20-50 PERCENT. AVAILABLE WATER CAPACITY IN INCHES: 3 5-5.8: MAJOR CONSIDERATIONS: SLOPE: LANDUSE MAY
INCLUDE: WOODLAND, LAND CAPABILITY CLASS 7E.

Map unit: LoB - Tonh gravelly silt loam, 1 to 3 percent slopes
Description category:  SCI

TONTI GRAVELLY BILT L OAM 1§ MORE THAN 66 INCHES DEER WITH A LIGHTER COLORED SURFACE LAYER AND SLOPES OF 1-
3 PERCENT AVAILABLE WATER CAPACITY IN INCHES: 3.3-5 2, MAJOR CONSIDERATIONS. WATER TABLE, LANDUSE MAY
INCLUDE - CROPLAND, WOODLAND, LAND CAPABILITY GLASS: 2F.

USDA Natural Resources

_’ Conservation Service

Tabular Data Version 1
Tabular Data Version Date: 06/18/2004 Paga 1
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Non-Technical Descriptions

Delaware County, Oklahoma

Map unit; SyD - Britwater gravelly sill loam, 3 to 8 percent slopes
Description category: S0

BRITWATER GRAVELLY SILT LOAM IS MORE THAN 60 INCHES DEEFP WATH A LIGHTER COLORED SURFACE LAYER AND SLOPES
OF 3.8 PERCENT. AVAILABLE WATER CAPACITY IN INCHES: 5.8-8.9, MAJOR CONSIDERATIONS: NONE, LANDE/SE MAY INCLUDE:
RANGELAND, WOODLAND: LAND CAPABILITY CLASS: 3£

Map unit: Srn - Razort gravelly [oam. O to 3 percent slopes, occasionally flooded
Description category: 50!

RAZORT GRAVELLY LOAM IS MORE THAN 60 INCHES DEEP WITH A LIGHTER COLORED SURFACE LAYER AND SLOPES OF -3
PERCENT. AVAILABLE WATER CAFACITY N INCHES: 6.4-10.3, MAJOR CONSIDERATIONS: FLOODING, LANDUSE MAY INCLUDE:
RANGELAND, WOODLAND, LAND CAPABILITY CLASS: 2W.

USDA Natural Resources Tabular Data Version: 1
— Conservation Service Tabular Data Version Date 06/18/2004 Page 2
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2006 ANNUAL LITTER PLAN

For: Taand Tia Yang

Notes:

Litter fromy Full House Cleanout: Bl
Total
Application Date | Litter Source Field No. Acres | Tonsfacre | tons/field
_ Noverber-Deeember Yang Hen Liteer | A0 North 174 171 | 29.%
Novembher-lrecomber lﬂLul!un Littcr South II_.tl ':1'_._ !'J.E
November-Decemher _Yang llen Liter _ Middle it3 _Ln | 170
Now eaqher—necunbtr Yanpg Hen Litter Vest | 115 ) 085 B 106 |
November-December Yang Hen Litter Saling Creel | 15,0 2 | KRt Lo
Estisuated eons of litter produged . M
: Tous of litter tu be land applied i??, :
Estinated tans o be exporred off f‘.irm_ 3. |

Calilyrata truck prior to spraading.
An estimated 392 fons will need ta be exported from the farm, Keep records,
The atlowable poultry litter application rates in this plan have been determined utilizing the

EuchalSpavinaw Phosphorus Index as approved by the Federal Court Northern District of

Qklahoma for implermnentation under the settlement Agreement in Case No. 01 CV G900EA(C).
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A&L Analytical Laboratories. inc.
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AGRICULTURAL DIAGNGSTIC LABORATORY
UNIVERSITY OF ARKANSAS - FAYETTEVILLE
TMANURE FCR FERTILIZER ANALYSIS (report for AGRI-429)

Nams JOHN EVERETT Received: 10/16/2006
Address. P.O. BOX 243 Mailed  10/25/2003 B
City DECATUR Sate. Zp AR 72722
FAX. 479-752-5707 CH#
Lab. No. MG1338 MBE1338
Sample No.  TIA & DA'S FARM TIA & DA'S FARM
Animal type hens
-ageflbs none given

Bedding type none given
Manure type  cleanout
Sample date 10/05/2006
Age of manure none given

pH 89 _
Ec{umhos) 6750
% H20 280
on dry basis
Total %N 3.07
Total %P 7558
Total %K 315 Total Dissolved P, mgrkg 692
Total %Ca 10.98
Totai %Carbon 28.73
NO3-N, mg/kg 31
NH4-N, mg/kg 2290
on "as-is" basis
Total %N 2.21
Total %P 1.84
Total %k 227 Total Dissolved P, mgikg 498
Total %Ca 7.80
Total %Carbon 2140
NO3-N, mgikg 22
NH4-N. mgfkg 1648
~ Ibsiton on "as-is” basis
N 442
F205 34.3
K20 54 9
Ca 1580
Total Carkon 4280
NO3-N 0.04 Total Dissolved P 1.0
NH4-N 33

==3|l analyses performed on "as-is" basis/ "dry" basis is calculated from moisture contant
Total Dissolved P: 1:10 sample'water ratio, 0.45um filter, acidified, ICP

bsiton P205 = %Total P on "as-g" basis multiplied by 2072.29

“bsfton K20 - % Total K on "gs-is” basis multiphed by 2071.2
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.Producers Name

Tia and Da Yang

JoKNRCS
o8 fii

STP 4~

««««««

TotalP | TotalP JOKNRCS] ESPI |Rato that
; inch inf:-peracre | 590°° [ allowed is

Field No. | {ppm) [ or.: | altowable | Toniacre | Ton/acre | atlowed
Saouth 24 . 8734 1.71 -iqnids.2 1.71
40 North 24 87.34 1.1 R 1.71
Middle 13 7 BT.34 1.7 2 1.71
West 122 543,67 0.85 1.78 0.85

Saline Creek : o

Yang-Da.pdf
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40 nerth 2006.txt )
Created 11/21/2006 5:12:38 pv by PPM Calculator version 2.0

Field Owner: Da vang

Plan Developer: 1

Field pescription: 40 North

Pian Date: 11-21-06

Field area {acres): 17.4

Field sTope (%): 3

soil Type: SN RAZORT Hydrologic Group B
Curve Number: 56

Forage Type: Mixed

soil Test P (ppm): 24

Minimum Standing Forage (I1b/acre): 1200
Forage yield Goal (ton/acre): 3

UTM Coordinates: 336621t 4012004N UTM 83
allowed P aAllocation (lb/acre/year): 0.00
Hay Harvested (ton/acre/year}: 0.0

Month Hay Stocking Litter Commercial Precip Runoff sediment  Total available
Rate N P205 N P205 rphosphorus Forage
¢Alfacre) ----(Lh/acre)----  (in)  (in) (t/acre) (lb/acre) (Dry
ton/acre}
lan 0.2 0 0 O 0 1.56 0.12 0.000 0.03 0.15
Feb 0.2 0 0 0 0 2.19 0.31 0.000 0.08 0.17
Mar 0.2 0 0 0 0 3.88 0.23 0.000 .05 0.31
Apr G.2 0o 0 o 0 3.87  0.28 0.000 0.07 0.46
May 0.2 0 o0 o 0 4.65 0.11 0.000 0.02 0.79
Jun 0.2 0O 0 0 0 4.37  0.23 0.001 0.05% 1.86
1y 0.2 0 0 0 G 2.64 0.00 G000 0.00 2.79
AUy 0.2 0 0 0 0 3.77  0.01 G. 000 0.00 3.15
Sep 0.2 0 0 0 0 3.34 0.10 ¢.000 0.02 3.09
oct 0.2 0 0 0o 0 3.67  0.13 ¢.000 0.03 3.02
NOowv 0.2 76 144 0 G 3.87 0.14 ¢. 000 0.04 Q.15
Dec a.2 0 0 0 O 2.45 0.13 0. 000 0.04 0.15
annual Totals 76 144 0 o 40.26 1.79 ©0.003  ©0.43

WARNTNG: PpMm calculator predicts this management
the allowable phosphorus load by 433947, 1%

Page 1

scenario will exceed
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south 2006.txt _
Created 11/21/2006 5:11:11 pM  hy PPM Calculator version 2.0

Field Owner: Da Yang

Plan Developer: |

Field Description: south

Plan Date: 11-21-06

Field Area (acres): 11.6

Field Slope (%): 4

soil Type: SgD BRITWATER  Hydrologic Group B
Curve Number: 56

Forage Type: Mixed

soil Test P (ppm): 24

Minimum Standing Forage {l1b/acre): 1200
Forage Yield Goal (ton/acre): 3

uTM Coordinates; 336587t 4011820N UTM 83
Allowed P Allocation (lb/acre/year): 0.00
Hay Harvested (ton/acre/year): 0.0

Month Hay Stocking Litter Commercial Precip Runoff Sediment  Total Available

Rate N P205 N P205 Phosphaorus Forage

(aufacre} ----{Lbfacre)---- {in) (in) (t/acre) (1bfacre) (Dry
ton/acre)
Jan 0.2 0 0 0 0 1.56 0.28 0.001 0.07 0.14
Feh 0.2 0 0 0 0 2.19 0.54 0.003 G.15 .19
Mar 0.2 0 0 0o 0 3.88 0.6l 0.004 0.17 0.33
Apr 0.7 0 0 0 0 3.87 0.67 0.004 0.18 0.40
May 0.2 0 0 0 0 4.65 0.36 0.002 0.09 .75
Jun 0.2 a0 a0 o 0 4.37  0.45 0.004 0.13 1.74
1y 0.2 a 0 0 0 2.64 0.02 0.000 0.00 2.61
ALY 0.2 0 a 0 0 3.77 0.02 0.000 0.00 2.96
Sep 0.2 0 0 0 0 3.34  0.17 0.001 0.04 2.89
oct 0.2 G 0 a o 3.67 0.24 0.002 0.06 2.82
NOv 0.2 76 144 0 0 3.87 0.3l 0.001 0.10 0.14
Dec 0.2 0 ¢ a 0 2.45  0.39 0.002 0.14 0.14
annual Tetals 76 144 0 o 40.26 4.05 0.023  1.:4
WARNING: PPM Calculator predicts this management scenario will exceed
the allowable phosphorus Tead by 1141124.9%
Fage 1
Yang-Da.pdf ESWM 009124
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Middle 2006.txt
Created 11/21/2006 5:14:3% Ppm by PPM Calculater version 2.0

Field Owner: Da Yang

Plan ceveloper: |1

Field pescription: Middle

Plan pate: 11-21-06

Field area (acres): 10.3

Field slope (%): 4

Soil Type: SgD BRITWATER Hydrologic Group B
Curve Number: 56

Farage Type: Mixed

5011 Test P (ppm): 13

Minimum Standing Forage (Ib/acre)}: 1200
Farage Yvield Geal (ton/acre):

UTM Ceordinates: 336369z 4011939N UTm B3
Allowed P Allocation (Th/facre/year): 0.00
Hay Harvested (ton/facrefyear}: 0.0

sMonth Hay Stacking Litter commercial Precip Runoff sediment  TotaT Availahle

Rate N P205 N  P205 phosphorus Forage

(aufacre} ----{Lb/acre)---- (in) (in) (t/acre) (1bfacre) (Dry
ton/acre)
Jan 0.2 0 0 0 0 1.56 0.28 0.001 0.G7 0.14
Feb 0.2 0 a 0 0 2.18  0.54 0.003 0.15 0.19
Mar 0.2 0 0 0 0 3.88 0.6l 0.004 .16 0.33
Apr 0.2 0 0 0 0 3.87 0.67 0.004 0.18 0.46
May 0.2 0 0 0 0 4.65 0.36 0.002 0.09 0.75
Jun 0.2 0 0 0 0 4.37 0.45 0.004 0.12 1.74
iy 0.2 0 0 o 0 2.64 0.02 0.000 0.00 2.61
Aug 0.2 0 Q 0 0 3.77 0.02 0.000 .00 2.96
sep 0.2 0 0 0 0 3.34 0.17 0.001 Q.04 2.89
act 0.2 0 a 0 0 3.67 0.24 0.002 0.06 2.82
Ny 0.2 76 144 0 0 3.87 0.31 0.001 0.10 0.14
Dec 0.2 0 o© 0 0 2.45  0.39 0.002 0.14 0.14
annual Torals 76 144 0o o0 40.26 4.05 ©0.023 1.1z
WARNING: PP cCalculater predicts this management scenario will exceed
the allgwable phosphorus load by 1119776.4%
Page 1
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west 2006.txt
Created 11/21/2006 $:18:13 PM by PPM Calculator version 2.0

Field owner: Da Yang

Plan Developer: |

Field Description: west

Plan Date: 11-21-06

Field area (acres): 12.5

Field STope (%): 6

sgil Type: CIE CLARKSVILLE Hydrologic Group B
Curve Number: S6

Forage Type: Mixed

seil Test P {ppm): 122

Mminimum standing Ferage (ib/acre): 1200
Forage Yield Goal {(ton/acre):

UTM Coordinates: 336132 4011701N uTM 83
Allowed P allocatien (1b/acrefyear): (.00
Hay Harvested (ton/acre/year): 0.0

Month Hay Stocking Litter cCommercial Precip Runoff sediment  Total available
Rate N P205 N PZ05 Phosphorus Forage
{au/acre) ----(Lb/acre)---- {in) (in)y (tfacre) (lbfacre)} (bry
ton/acre)
Jan 0.2 0 0 0 0 1.56 0.21 0.000 0.04 0.09
Feb 0.2 0 ¢ 0 o 2.19 0.42 0.001 0.08 Q.12
Mar 0.2 g 0 0 0 3.88  0.55 0.002 0.11 0.21
Apr 0.2 ¢ 0 0 o 3.87  0.63 0.002 D.12 6.33
May 0.2 o 0 g 0 4.685 0.33 0.001 0.06 0.62
Jun G.2 O 0 o ¢ 4.37 0.45 G.00z2 0.08 1.32
Iy 0.2 0 0 0o O 2.64 0.02 0.000 0.00 1.77
ALQ 0.2 0 0 0 0 3.77 0.04 0.000 0.01 1.94
Sep 0.2 0 0 0 0 3.34 0.23 0.001 0.04 1.87
oct 0.2 0 0 0 0 3.67  0.29 0.001 Q.05 1.80
NOwv 0.2 ig 72 0 4] 3.87 0.44 0.001 0.09 0.09
pec 0.2 a ¢ 0o o0 2.45  0.41 0.001 0.09 0.09
Anrual Totals 3 72 6 0 40.26 4.03 o0.011 077

WARNING: PPM Calculator predicts this management scenario will exceed
the allowable phosphorus load by 774810.3%

Page 1
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Record Keeping Decuments

The settlement agreement regquires that records be kept of the quantity of poultry litter,
manure, or other nutrients that arc land applicéd or transferred. Forms are provided within
this section to maintain this information. Below 15 a brief description of the record
keeping documents and the information that should be provided.

LITTER APPLICATION FIELD RECORD

This form is to be used to record all land applications of poultry waste on lands that you
own or manage. This form is ir triplicate to allow copies to be given to spreaders/haulers
if uceded. Onc copy will be given to the watershed management tcam for their records.

POULTRY LITTER EXPORT RECORD

This form 1s o be used to record the amount and destination of any litter that leaves the
farm. 1f litter 1s being shipped out of the Spavinaw watershed, indicate which watershed
it is being shipped to. Iflitter 15 shipped to another farm within the Spavinaw walershed,
be sure that the landowner has a valid nutrient management plan issued bv the Eucha
Spavinaw watershed management team.

COMMERCIAL FERTILIZER APPLIED

This torni 13 to be used Lo record the amount of commercial fertilizer and date of
appheation to sach ficld. Commercial nitrogen or potassiwm (potash) can be applied to
lands within the watershed without a spreading ptan. Commercial phosphorus should not
he appliced in the watershed.

Yang-Da.pdf ESWM 009127
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Commercial Fertilizer Applications
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Appendix A

Litter Spreader Calibration Calculations

Loads Per Field Method

Tarp Method Using Equipment Settings
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S Eucha/Spavinaw Watershed Management Team
- ishe Svewer J1 PR Special Master
P.G. Box 248 [ R RO Sy
Decatur, AR 72722 Fei 479780570

. e LTS 0T £0Y TG
¢ age s T ORIIEAN TS Dentrper Cotarr. Nowsters Dl e of Giddaliomae

— ————————————— —— ————— e
LAND APPLICATION RECORD OF POULTRY LITTER BY LOADS PER FIELD METHOD

Caleulation of allowable rates of land application of poultry filter secording to the Phosplorous Index {PIy approved by the Court for the
veatershed has generally resulted in allowable rates lexs thars 1.5 tonwacre and froquently less than 10 ton per avre. Initially the F:8§ WALT was
wiormed by the Universite of Arkansas developers of the PTthal. since calibration of application at such tow application cutes i not aecurale and
carely oblaipable, no litter application is recommended when the calculated allowabbe rate is less than 1.0 wons'acte. This limitation was writlen
inte the Pl itself as o reconmrendation. This limitation also cerresponded well with a ma)onity of commeinns provided 1o the Special Master by
commercial spreaders that spreading at rates of less than 1.5 tans'acre was not industry practice and was ot feasible. Subsequently. however,
numercls landowners have indicated that they continue to desire to spread litter a8 fertilizer sl even siuch lower rates and a number of spreaders
have indicated their willingness and ability 1o do so. Theretore the following altermative arethod has been developad for stricily controiling tie
amount of litler to be applied to 2 field in accordance with the caleulated allowable amount when the alfowable amount is Jess than 1.5 tonsacre.
This methad requires the spreader to caleulzle te actual number of wads of litter that may e appiied 1o a particular ficld based on the volume of
the spreader equipment, the density of the Mtier. and the calculated allowable lons of litter-acre from the mutrient management plan for the tield
ENLESS THIS METHOD i85 FOLLOWED AXD THE INCLUDED RECORDS COMPLETED AND MAINTAINED, THEN NO
POLLTRY LITIER APPLICATION 10O LAND WILL BE ALLOWED UNDER THLE SETTLEMENT AGREEMENT FOR THE
EUCHASPAYINAW WATERSHED WHEN THE CALCUVLATED ALLOWARBLE APPLICATION RATL IS LEsSS THAN LI
TONSIACRE. NOTE THAT NOT ALL SPREADERS WITL BE WILLING OR ABLE TG UTILIZE THIS METTIOD UL TO PRACTICLE
PREFERENCTS OR POUIIMENT LIMETATIONS, ‘This method mas also optionally be ulilized for cottral of rates greater than or equal to £ 1
tenxacre as sorme spreaders are beginging to prefer this method as more convenient and reliable than conventional tarp spreading and weighing
methads in the ficld  John Everetl, 1D DY, Special Master, March 31, 2004,

POULTRY LITTER LAND APPLICATION RECORD: 1 cedify that the following inforntation and calculations are true and

contplete to e best of Iny [nfornution and belisf:

Field No. : Acres x Tons/Acre + Tons/Load = Loads/Field
Field Na. : Acres TonsiAcre = Toens/Load = Loads/Field
Field No. : Acres X TuonsfAcre + Tons/Load = Louds/Field
Field No. : Acres x Tons/Acre < Tops/Loud = Loads/Fietd
Field Na. : Acres xX Tons/Acre Tons/Load = Leads/Fiell
Field No. : Acres x Tons/Acre - Tons/Load = Loads/Field
Field No. : Acres x Tons/Acre + Tons/Load = Laouds/Field
Ficld No. : Alres X TensfAcre + Tons/Load = Loads/Field
Saurce of Litter:
Spreader Name Signutare ate
sprezder Address _ . Fhone _
Landowner Name . Signature Date
Landowner Address . Phone _ __
CALCULATIONS:
VOLUME OF TRUCKSPREAIMN in CCubic Yards = _ AOY N wad
tObtatw intormation from Manufacturer or measire and cateulate the hed volume e sure the velume is for the flE level vou tuend 1o wilize, )
DENSITY OF LITTER = Puumds Per Cubic Foot (Baifth)
Method: L1l 2 § gallom buchel with representarive sample of litter 10 be spread.
Weigh the § gallon bucket of Itter i pounds -~ Pounds. 5 gal. Subiraci the weight of the backet aiself
Multiply the weight of the § gallon bucket of Titer by 1.5 to get Puinds Per Cubie Foot
DENSLIY QF LITTER = Toms Per Cubbe Yard {(Ton/C.Y.)

Muluply Pounds per cubie ool by 0.0135 10 get Tons Per Culny Yard
CALCVLATE TONS PER LOAD = Yolume of Truck/Spreader + Density of Litter

CY.load 2 Ton/(CY, = TonsT.ead (Alternatively, determine directly at commercial scale)

NUMHER OF LOADS ALLOWED PER FIELD = Acres 1 Allowable Tons/Aere = Calculated Tonw/|sad = Loads/Field.
{Complete for ench held in table ahoye)

Tagz | oi'l
Created by 158 WALT - JE 10012006
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LINIVERSITY OF ARKANSAS

i

DIVISION QF AGRICLILTURE
Cooperative Lxtension Service

Calibrating Poultry Litter
Spreader Trucks

Karl VanDevender,
Ph.D.. PE.
Extension Engineer

Gary Huitink, P.E.

Extension Engineer

Arkansas 1s
Cur Cam pus

Vagrt gur web sile at:
nitpaiiwww aex edu

Ur‘vers-ly of Arhansas, Lnited Stales Departme

Traditionally. poultry hitter
application rates bascd on truckloads
per ficld have been considered accept.
able. Today, there are inercasing envi-
ronmoital coneerns regarding soil test
phesphorus levels and the potential
impuact on water quality. As a result of
those concorns, it is generally recom-
mendded, and in seme eases a permit
requirement. thar cach poultry farm
develop @ comprebensive nutrient
management plan. These plans doco-
ment the volume of Litier produced
and managed on cach farm. The docu-
mentation inciudes cstimates of the
nitrogen, phosphoras and patassium
content of the litter, angd caleulations
of the appropriate applcation rates e
moeet the farm's pasture anc hav
fertilicy needs while at the same time,
protecting water quality. In these
nutrient management plans, the
application rates are expressed as
tons of litter per acre, For more infor-
mation on s0il 1est phosphorus
concerns and comprehensive nutrient
management plans. contiact your local
county Extension office.

To identify how many tons of litter
are being apphied. fitter application
cauipruent should be calibrated for
specitic equipment setiings and oper-
ating conditions. With proper calibra-
tion, controlled applications can be
nade to mest erap necds, proteet the
environment. reduce htter wastag:
and passibly provide cash revenue
from the saic of unused littern

Several factors need to be
congidered when applying licter. The
primary factore are the average
application rate and the appheation
uniformity. [f the application rate is
too {ow, the crop’s nutrient needs are

R LR

Yang-Da.pdf

not met. If thoy are too high. not only
are nutrients wasted that may have
been marketed, there also is an
increazed risk tor the exeess nutri-
Cnts to enter streams with raintall
runoff. If the application is not
uniform, s0Mme Areas arce Gver-
fertilized and other aveas under-
fertilized, vesulting in streaking and
a reduction in torage production.
Spreader swath width is a key factor
in controlling applicatron uniformity

The spreader swath width, hieter
application rate and distribution
uniformity can be evaluated fands
quickly. Methods explained in the
tollowing sections emphasize simple
approaches that can be used to
maodify spreading technigques to
remedy any weaknesses. A typical
analysis first samples the distribu-
tion of poultry litter [ this dizonbu-
tion s uniforn, a good estimate
1220 percent] of the tonnage
applicd por acee can b determined.
Obtaning this lirter appheation rate,
in tons por acre. is the best way to
cstimate the nutients appliced.

The Unversity of Arkansas
Agriculraral Diagrostic Laboratory
will analyze litter for nutrientz. Well-
blended samples of litter from several
leads or from meltiple sites in the
poultry house should be combined to
obtain realistic average values.
Interested persons should contact
their counly Extension agent for
details on how to benefit from a labo-
ratory litter analyzis and how to
abtain a representative sample

To maximize the valoe of g litter
calibraton procedure. choose a level
arca in the field and sample when

the wind iz not gusty, Snmples

ot Agueriure and County Governmenls Coaperahng

ESWM 009133
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ahtaimed when the wind veloeity i3 below 10 mibes
per hour display the characteristics of the litter and
the spreader. A smwoth whee! track reduces spreader
bouncing and tlting. Any distortions of the spread
pattern caused by wind or spreader bounce will only
confuse the analvsiz rather than simulating vypical
pasture operating conditions. The discharge rarte,
arar settings and I"TQ speed should all be at the
settings normally used. The spreader should be
engaged and distributing litter at a uniform rate
well hefore it eresses the sampling surface.

Determining Swath Width

STETP 1. Obtain a roll of paper 24 to 36 inches
wide that contrasts with the gencral color of the
pouliry litter to be spread. |Groeers. butchers and
otfice supply stores may carry large rolls of white
paper.t Locate 2 smooth area where poultry litter is 1o
b spread. Uneoll 50 to 75 feet of paper perpendicular
to the mtended path of the Iitter spreader. Place
weights wrocks, sticks, bricks, ¢t along the length of
the paper as you unroll it. This will prevent the wind
from lifting it er causing portions of it to flutter. A
Liezer sample typical of the spreader is needed from
the ontire width where litter 15 thrown,

STEP 2. Locate the center of the unvolled paper
ant pesition two or three small flags in a line perpen-
dieular to the paper at the center. Flags should be
chosen that van be atraddled with equipment without
concern (or damage. Figure 1 shows the flags located
abour 100 vards apart to guide the aperator

STEP 3. With spreader settings and speed
tvpieal of normal operation. make one pass divectly
across the eenter of the paper using the flags for
vwdance. If another person is avalable to aperate
the spreader, it is helpful to abserve the paper while
sampling 15 underway, One possible cause of
sampling crror 15 the wind turning the paper over,
ete., while the spreader passes. The observer can
position himself behind and off to the side of the

Page 38 of 81

spreader to monitor the discharge as the vehicte
crosaes the sample paper to assuve a normal fecd
rate. Since rocks and chunks of litter can be thrown
from the spreader. obaervers need to be alert and for
enough away for personal safety

STEP 4. Evaluate the litter deposition along the
cntire length of the sample paper. The moaxamum depo-
sition shouid be at the center, and the rate gradually
deereases to the limits of the spreadoer “rhrow.” The
“throw" distance and amocunt of litter spread on both
sides of the spreader should alse be about the same. If
these conditions are met. good litter uniformity is
possibic, If the *throw™ and litter distribution are
significantty different from one side to the other, then
the cause should be determined. If necessary, faulty
cquipment shouldl be ropasred before proceeding
Exnmples of mechanical itoms ta look for are damaged
vanes, and roiors that spin at different speeds.

Nen-mechanicad tactors that can result in a poor
application pattern are wind, ground slope and over-
loading the rotors. Wind and excessive ground slope
can skew the pattern to one side. Overloading the
roters occurs when more litter is discharged onto the
votors than they can “throw™ to the side of the
spreader, resulting in large amounts of the litter
falling off of the back edge of the rotors and direetly
to the ground. When this oceurs, there is a heavy
application directly behind the spreadeor and possibly
a sigmificant reductien in swath width. This iz
covrected by slowing the litter delivery rate truck bed
drive) to the rotors.

STERP 5 By examining htter deposition on the
paper, seleet the distance on each side of the spreader
where litter deposition appears to be half the
maximum. The distanee between these points 15 an
vetimate of the ideal swath width. The best distribu-
tion uniformity is possible if the distance fram the
apreader to the “half-maximum-deposition” point is
equal on both sides. An average of throe estimates ix
a rebiable way to estimate the swath width for the
combination of equipment scttings and litter chorme-
teristies in the current calibration trial,

Figure 1
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Evaluating Distribution Uniformity

After determining the =warh width. the
distribution uniformity i casily confirmed using
a similar approach,

STELP 1. Gnroll a length of paper cgual 1o two
swath widths perpendicular to the intended path of

the litter spreader. Place weights trocks. sticks, bricks.

cte.) along the length of the paper as vou unroll it
Thiz will prevent the wine from lifting it or causing
portions of it to flutter, A hitrer diswiburion sample
tvpieal of the field can be obtaimed across portions of
three passes.

STED 2. The ends of the paper should be unvolled
to the center of alternate passes. Agan, small tlags
cian be used to guide the spreader aperator to
approach perpendicular to the paper for all three
paszes. Locate flags at both cnds of the paper and in
the center to gurde the operator on g scrpentine path
shown in Figure 2. Plags should be chesen that coan
be straddled with equipment without concern for
damage. These flags ¢an be spaced along the serpen-
rine path about 100 vards apart to maintain the
swath width determined by the procedure in the
previois section.

STEP 3. With zpreader settings and speed typical
of normal operation, distribute litter on the paper
tollowing the serpentine pattern, If another person i=
available to aperate the spreader. it is helptul to
abserve the paper while sampling iz underway. One
passible causc of sampling error is the wind turning
the paper over, ete.. while the apreader passes. The
abscrver can position himself off to the side of the
spreader o observe the discharge when the vehicle
crosses the sample tarp to assure a normal feed rate.
Since rocks and chunks of litter can be thrown from
ithe spreader, observors need to be alert and far
cnongh away for personal «atety.
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STET 4. Evaluate the litter deposition along the
entire length of the sample paper. The litter should
be uniform!y diztributed thronghaeut the length of
the sample paper. I this 15 not the case, the swath
width can be adjusted and a sccond test performed.
[f the litter applied in the center point between ad)a-
cent passes s oo lght. then decrease the swath
width. If it 15 ton heavy in the conter try inercazing
the swath width.

Determining Application Rate

Using rhese technigues to abtain swarth width and
applieation uniformity increases confidence in the
distribution uniformity of the litter and prepares you
for ap application rate measurement. The two basic
approaches to determiming application rate are the
loads per field and weight per erea methods.

Loads Per Field Method

With the fomds per field method, an cstimate of
the litter weight per load times the number of Toads
per field divided by the number of acres in the fickd
determines the rate ar which the litter was applicd.
This approach 15 primarily a method of keeping
records, not a planning tool. because the application
i5 completed before the rate is determined. Reducing
the rate is not passible after the lister has been
applied to the entire field.

To use the foaeds per flefd method, an estimate of
the litter density is required. One method of
obtaining an estimate is to weigh a truek load of
litter The litter weight per load is ealculated as the
tull weight minus the empty trock weight, Another
approach is o ealeulate the volume of the hitter in g
lead and muluply that times the density of the litter
Both of these approadies assume that all the loads
applicd to a given field are the same weight. The
fitter volume and density worltsheets s the end of

Figure 2
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this publication provide formulas to help estimate the
Iitrer densities and treck volumes. Table 1 sumimz-
rizes the tvpical range of weight, volume and densicy
of laads of broiler livter measured in calibration
workshops in Arkansas.

Table 1. Findings From Paoultry Litter Spreader Truck
Calibration Workshops In Arkansas®

Weight Yolume Density""
Mirimum 2.9 tons 150.1 fii 27.9 b3
Average 5.1 tons 317.2 113 32.7 b/
Maximum 6.1 tons 3567 112 38.2 Ibi3

* Infarmation s from the calibration of 10 trucks.
“ Mirnmum, Average, Maximurn values of the broiler liter
densitiss calzulated for the individual lruck loads.

Weight Per Area Method

With the roerght per cree method, tarps ave used
ta vatch litter applied under normal application
canditions. The application rate s then caleulated by
dividing the weight of the litter caught on the surface
of the tarp and converting the results 1o tonsfacre.
This eztimated application rate is much more reliable
after the correct swath width is chosen, and the litter
diztribuzon 15 uniform

The weight per area method has Lhe advantage of
determining the application rate for a given set of
cguipment settings prior to completing the applica-
tion of the litter. This allows the cquipment settings
to be adjusted 1o increase or deerease the rate tor the
field as needed.

It i= often convenient te comine the application
uniformity test deseribed above with the application
race procedures described below. 1f this approach s
taken, two tarps should be placed <o that each receives
Litier from two pagses as shown m Figure 2, Sampling
this way provides two measured application rates.
while the visual inspection verifies uniformity.

Normal spreader eperationsal sctlings should be
uscd during ealibration. Ideally. to increase the
reliability of the results, the application rate sheuld
Lo determined as the average of three cal:liration
repetitions. The reecommencetd pracedures are given
below. An example duta sheet with formulas ix
included at the end of this publication,

STEP 1. &clect a6 mil palyerhylene sheet or
plastie torp and a scale that will accarately read
12 pound increments o less Locate an arca where
poultry litter 1= 1o be spread that is reasonably
smeoth. sllowing the tarp o lay reasonably flat on
the test area surface. Weigh the tarp before sampling
1o obtatn a tare value Tt is important to take this
{are weight vach time a sample i taken if the tarp is
reusced and wet litter remains on the surface. Turning
the tarp over and shaking it will minimize material
chinging to it from previovs samples,

Yang-Da.pdf
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STEP 2. Locate the tarp securcly im the path of the
spreader, Two tarps used simultancously on both aides
of the spreader path provide helptul data. Place
weights rocks, sticks, bricks. cue.t to keep the tarps
down and somewhat flat over the arca. Locate an area
that numimizes any driving obstacles and obstractions
in the path of the litter to obtain a representative
sample from the spreader Avoid situations that
increase the probability of litrer rebounding oft the
“catch™ surface.

STEP 3. With spreacer settings and speed typical
of normal operation. make the required namher of
passcs past the tarps. Each tarp should catch litter
from two adjacent passes of the spreader truck If
another person is available to operate the spreader. it 1=
helpful to abrerve the tarp while sampling s underwsas,
Ome should be alert tor gusts tuwming the sample tarp
over while the spreader passes. ete. causing saniple
error. The: obscrver ean position himself behind and off
to the side of the apreader to observe the discharge as
the vehicle passes the tarps to assure a normal fecd
rale. As soon as the litter has Leen spread. immediately
weigh the tarp to minimize the opportunity for the
witil or evaporation to reduee the sample weight. thus
reducing its accaracy.

STED 4. Calculate the litter weight for each tarp.
To find the weight of the litrer

Litter Weight (i) - Cambined Tarp & Litter Wenght (i) - Tarp Wewgt! (i

STER 5. Compuic the applicauon rate for each
tarp. To find the weight of litter spread in tons
por acre:
Liner {ib) x 43,560 (F°/A) = Liter () x 21 78

Rate ftons/al = - — - oy
Tarp Area (<) x 2,060 (bren) Tarp Area [fFi

STED 6. Adjust the spreader gate opeming height.
swath wilth or bed chain speed 1o modify the applica-
tion rate as needed to match the desired application
rate. Any one of these adjustments divectly affects the
nunber of tons per acve applied. You necd o repeat
these six steps to determine the applicarion eate for
circh set of cquipmient settings. Do not attempt <warh
widths that are oo wide beecause this introdisees
considerable pon-uniformity in the discreibution.
Segments of the swath behind the spreader wil! be
high; and halfway to the next pass twheel trackz, the
application rate will boe low.

These techniques can be hampered by wind,
especially with dry litter: The amount retained on the
tarp may 1ot represent the aceual application vate if
dusty litter nioves with the wind.

Summary

Producers desiring to better utilize thenr poultry
litter esn benefit from the proper calibration of litter
apreading cquipment. Modifying spreading proce-
dures will imprave sol tertihity and reduce potential
water pollution from litter.

ESWM 009136

PIl-Fisher00024679



Case 4:05-cv-00329-GKF-PJC

UA Calculating Litter Volume and
Density for Spreader Trucks

TNIVERSUTY OF ARRANSAS
DIV ESION O AGRICUTTURE

E v rAtive Ealeimsion Service

TR

l A;
A

A
I J%/ SHy,

- »

Wa
W,

VOLUME MEASUREMENTS

L = _ in
W, = in
W,= _  in
Hy = _ in
Hy=__ in
Hy =_ in
H, = in
Hy = H, - H, — H,
H, = - -
Hy=__ in

Kar VanCevender. Ph.D., P.E.. Extension Enginger. 12/2002

University of Arkansas. U S Depatment of Agriculture, and Counly Governments Cooperating

The Arxatsas Copperative Extengion Service offers s pragrarms ta all eligte persons regardiess of race. colod, malonal ongin. religon .
gerder, age. disambity, mantal or yélerss $1A1L8, of 4ty amer legally protected slalus, and it an Egural Cppostasity Employee
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Truck:

Date: |

VOLUME CALCULATIONS

A, = W, xH,
= X_ = o in?
A, = 0.5 x (W, +W,) x H,
= 05x{ +  yx__ = ___ in?
Ay =W, xH,
= x =___ in®
A, = 0.5 W, x H,
=05x__  x = inZ
Ap= A +As e A+ A= In2
¥V = Apx L =1728 (in3/f3)
=__ X 1728 {in¥f3) = _ 12

TRUCK WEIGHT MEASUREMENTS

Tire Full Empty
RF = b
LF = _ R
RR = i
LR = b
Tetal =

LITTER WEIGHT CALCULATIONS
Litter = Full Truck Wt — Empty Truck Wt
= - = ]

= _ Ik = 2000 Ibfton = ton

LITTER DENSITY CALCULATIONS
Density = Litter Wt + Livter Volume
= _ b 3= Ibff3
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UA ) Calculating Litter Density
URII::ES«:‘; t:fu\n?ﬁ?:;; With Five Gallon Buckets

L} lll\pl’ carive Derensan Seevier

FORMULA

7.5 fgal it
Leter Density (1o} = Liter Weight ribrbuchai} x L5 (Al = 1.5 x Liter Weight
5 foallbucket}
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CALCULATIONS
Full Empty
Bucket Bucket Litter Litter
Weight Weight Weight Density
Test [{[s)] (Ib) {Ib) {12y
1 - = x 1.5 =
2 - — - = o x 15 = _ o
3 L = = - X 1.5 =
Avarage =
PROCEDURES

1. Fill a five-gallon bucket level full with the lilter 1o be spread. Since you are trying o approximate the litter

densily in the spreader fruck, avaud big chunks. You should also drop the buckel from a few inches a few times

1o sirnulate the seliling thal akes place while leading the spreader truck
2. Weigh the full bucket. Record the weight in the table above. Then pour oul the litler.
3. Weigh the empty bucket. Record the weight in the table above.

4. Calculate the litter weight by subiracling the weight of 1he emply bucket from the weight of the full bucket,
Record the hiter weight

5. Caloulate the litter density by multiplying the litler weight by 1.5. Record the litler density.

©. Repeat steps 1 through 5 iwo more times. For reliable eslimates, these procedures should be done for litter

Ihat comes from several places in the poullry house to approximate the average hlter density. This is importan?

because litter from different locations in the house can vary in densily.

7. Calculate the average liter density by adding 1he three density values then dividing the result by 3.

Kart VanDevender, Ph.D.. P.E.. Extension Enginesr, 12/2002

University of Arkansas, U.S. Department of Agriculture, and County Governments Cooperating

The Arkanzas Cooperative Extersion Sefvog ofters its proqrama 10 30l ¢lichdle 3ersnns regardiess of race, rolar natenal angin, rehgion.
oender. age. disanily ramal or veteran status. oF a0y olnel legally profected stadis and 12 a0 Eoual Coporutity Employer
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UA

NIV ERSTY OF ARKANSAS

DIVISION O] AGRI CETURT Litter Calibration WDrI'(Sheet

Conperalive Durasmon Sepvice

Truck:

Date: _ ! 1

To reduce math errors, till in the blanks and do the math in order from left to right.

Page 43 of 81

Tarp Area (h12) = Length (in) x Width {in) + 144 {inZ/t%)

Tarp A Area = inx in + 144 (in2/M2) = fi2

Tarp B Area = in x in + 144 {in2/t2) = ft2

Litter Weight {Ib} = Full Tarp Weight (Ib) — Empty Tarp Weight {Ib}

Tarp A Litter Weight = ___ b= Ib = b
Tarp B Litter Weight = Ih - b

Hate {ton/acre} = Litter Weight {Ib} x 43,560 {t¥/acre) + Tarp Area (ft2) + 2,000 {Ibfton)
Rate (tonfacre) = Litler Weight {Ib} x 21.78 + Tarp Area {ft?)

Tarp A Rate = (lb) x 21.78 + (ft2) = tonfacre
Tarp B Rate = (Ilb) x 21.78 : _ RUGE ton/acre
Average Rate = ton/acre

Layout Diagram and Comments

Target swath width = ft

L

Karl VanDavender. Ph.0.. PE.. Exténsion Enginger, 12/2002

Universily of Arkansas. U.S. Department of Agriculture, and Counly Governments Cooperating

(& AthAtsas Gooperative Extesiont Service offars s programs fo all eligible persons regardless of race, cotar, natienal ongin, relgion,
gonder age disamkte rantal or veteran status, or any otner legally protected stalus, and is an Equal Opponcnity Emoloye:
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This pubhicaiion was compieted as part of an EPA 319(h) project. For the entire project. $25%,087 was provided by the
Ernvironmental Protection Agency. The Cooperative Extension Semvice, University of Arkansas pravided §195.452. The Arkanzas
Soil and Walter Conservation Comrissmn administered the fedaral funds.

DR. KARRT. VANDEVENDER and GARY HUITINK e Fxlenswin lzzmed in fortheraners ol Coopevitive Extengaon work, Sets o May 2 and
vrgre et wilh e Unnecrsity of Arkansas Conperative Eatension Serviee Jane 300 19140 a0 coeperation with the TR Departiment of Agricobane
s faetle Henk Ercector. Conpeeatine Fxtensom Scoviee, University of Arkansas The
Arkarias Cooperative xtonson Serviee oltérs is progeams 10 all efipt
prisuns regapdlesa of race, color natisnal orgin, religion. gender, .
chizabialita maria sl srveteran ctatie, ar any ot her fegadly podected st

FEATAG BPTY LG3N sl e an Bepeal tipportunity Fnpleyo

Yang-Da.pdf ESWM 009140

PIl-Fisher00024683



Case 4:05-cv-00329-GKF-PJC  Document 2415-2 Filed in USDC ND/OK on 08/05/2009 Page 45 of 81

Appendix B

Animal Outputs
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Appendix C

Revised Universal Soil Loss Equations
RUSLE 2

(for fields receiving litter allocations)

and

Hydrologic Conditions
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Hyvdrologic conditions

In most cascs. the hydrologic condition of the site affects the volume of runoff more than
any other singte factor, The hydrologic condition considers the effects of cover fype and
treatmient on nfiltration and runoff and is generally estimated from density of plant cover
and residue on the ground surface. Good hydrelogic condition indicates that the site
usually has a lower runeff potential. Crop restdue tilled into the soil and the residual root
system from grasses that lave been in crop rotations produce a good hydrolegic
condition. A grassland cover is good if the vegetation covers 75 percent or more of the
ground surface and 1s lightly grazed. A cover is poor i vegetation covers less than 30
percent of the ground surface or is heavily grazed. Grass cover is evaluated on the basal
ares of the plant, whereas trees and shrubs are cvaluated on the basts of canopy cover.

USDA SCS 1989 Engineering Field Handbook Chapter 2.2
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590 - 1

NATURAIL RESQURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

NUTRIENT MANAGEMENT

CODE 580

DEFINITHON

Wanaging the amount, source, placement, form
and timing of the application of nutrients and soii
amendments.

PURPOSES
¢ To budget and supply nulrients for plant
praduction.

+ To properly utilize manure or organic by-
products a@s a plant nutrient scurce.

+ To minimize agrcultural nonpoint source
pollution of surface and ground  waler
resources

¢ To protect air guality by reducing nitrogen
andior  particulate  emissions 1o the
atmosphere

+ To maintgin or mprove he physical,
chemical and biological condition of soil

CONDITIONS WHERE PRACTICE

APPLIES
This practice applies o all jands where plant

nutrients and scil amendments are applied that
impact nalural resources.

CRITERIA

General Criteriza Applicable to All Purposes

Plans for nutrienl management shall comply with
all gpplicable federal. state, and local laws and
regulations.

Plans for nutrient management shall be
developed in accordance  with  policy
requirements of the NRCS General Manuai Title
450, Part 401.03 (Technical Guides. Palicy and
Responsibilitiesy and Title 190, Part 402
(Ecological  Sciences, Nulrient Management,
Palicy); technical requirements of the NRCS Field
Office Technical Guide (FOTG), procedures

contained in the National Planning Procedures
Handhook (NPPH), and the NRCS National
Agronomy Manual (NAM) Saction 503,

All NRCS employees who review or approve
plans for nutrient management shall be cerified
lhrough the Oklahoma Nutrient Management
Course or a certification program acceptable to
Cklahoma NRCS. Technical Service Providers
(TSPs} andfor non-NRCS employees will be
cerified through either the above program or
through the TechReg website:
htip:Mechreq.usda.govw when assisting with the
implementation gt faderai conservation programs
for which NRCS has national technical
responsibility  and  that  include  nutrient
management. (NRCS General Manual Title 150,
Ecological Sciences, Part OK 402.03, Policy for
certification)

Plans for nutrient management that are efements
of @ more comprehensive canservation plan shal
recognize other requirements of the conservalion
plan  and be compalible with its olber
requiremeants.

Soil Sampling and Laboratory Analysis
{Testing)

Nutrient planning shall be based on current soil
test resulls developed in accordance  with
Oklahoma State University's (OSU) guidance. A
current soif test will he no older than three (3)
years unlass otherwise required by federa!, siate
or local laws.

Soil samples shall be taken at least once every
threer (3) years for analysis or mote often if the
crop rotation changes.

Grass plantings done under the Qklahoma NRCS
Conservation  Practice  Standards  Paslure
Flanting (512) or Range Planting (550} shall have
a current soil fest analysis for nitrogen,
phosphorus, potassium and pH. Nitrogen will be
assumed to be zero (0} if the test is older than 60
days and additional nitrogen has not been
appliet. Tables 1, 2, 3, and 4 provide detailed

NRCS OK

Cansarvation practice standargs are reviewed pgnodically, and vpdaten if nesded To obtan the
curren: wersion of this siandard, contact the Matural Resources consarvation Service

June 2004
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590 -2
guidance for  determining  fertilizer  and
amendment requirements for grass

eslablishment,

All grass plantings done under the Oklahoma
NRCS Critical Area Planting (342} standard and
specifigation should have a scil lest analysis
performed. Inlieu of a current soil tast, a fertilizer
mixture of 40-40-40 {N-P.0.-K;O) Ibs fac will be
racommended.

Soil samples shall be collected at the C to G-inch
depth. A minimum of 20 core samples shall be
taken randomly from the field or sample area.
The core samples shall be collected and mixed
thoroughly in a clean plastic container.
Approximately one (1) pint of the mixed core
samples needs to be placed in a bag for testing
along with a2n infarmation sheet,

When the sail test nitrogen exceeds the
recommended plant requirements  (excessive)
hased on a realistic yield goal, a representative
soil sample will be taken for the subsoil in
addition to the §-inch sample. This sample shall
represent the soil layer from 7 to 24 inches in
depth.  The OSU County Exiension Service
Office is available to assist with the soll testing
process,  Additional information concerning soil
sampling can be found in the O8U Extension
Fact Sheet F-2207, How fo Get a2 Good Soil
Sample.

If a s0il test laboratary other than OSU is used,
the lab shail use the same phosphorus and
potassium extractant {Mehlich-3) used by the
QS0 lab and shall be based on the same
requiremeants of those used at OSU. The soil
testing laboratory shall be a member of the North
Amerncan Preficiency Testing Program.

Sail testing shall include analysis for any
rutrients for which specific information is needed
1o develop the nutrient plan, e.g. pH. nitrogen,
phosphorus, and  polassium. Addilional
information concerning soil test analysis can be
found in the OSU Extension Fact Sheet F-2225,
QSU Soi! Test imterpretations and Fact Sheet
F-2501, Procedures Used by OSU Soil, Water,
and Forage Analytical Laboratory.

Additional Criteria_to Budget and Supply
Nutrients for Plant Production

A nutrient hudget for nitrogen, phosphorus,
potassium, and pH shall consider alf potential
sources of nutrierts including, but not limited o
animal manure and organic  by-products,
waslewaler,  commercial  ferilizer,  starter
fertilizers, crop residues, amd legume credits.
Exhibit 1 is a warksheet for making nutrient
budgets.

NRCS OK
June 2004
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A nutrient budget wiii be required when a nutrient
source is manure or other arganic by-preducts, or
the current soil test phosphorus index or nitrogen
axceeds crop requirements based on OSU soll
test analysis procedure. A nutrient budget will
also be reguired when a field is lacated inside a
watershed with a waterbody that has been
identified as Nutriend Limited Waters (NLW) in
Appendix A of the "Rernarks” column of the
Oklahoma Water Standards, The Water
Resources Board's web site can be contacted for
updated information concerning Nutrient Limited
Waters of Oklahoma at www slale.ok.usi~owrb.
Infarmation regarding Mutrient Limited Waters is
also available in the Oklahoma NRCS *Field
Office Technicai Guide, Section 1, Maps, OK
Mutrient Limiied Waters Stala Map™ The web
site is hitp:Merww.nres usda.govitechnicalfefoly)

Realistic yield goals shall be sstablished using
guidance in OSU’s Extension Fact Sheet F-2225.
A reafistic yield goal is generally the highast yield
achieved over the last 5 years. Rates of nutrient
application established by OSU will be the basis
for nulriert recommendations.  For new crops or
varigties, induslry yield recammendations may be
used until documented vield information ts
available.

Plans for nutrient management shall specify the
form, source, amount, timing and method of
application af nulrients ¢n each tigld to achieve
realistic production goais.

Erosion, runcif, and water management controls
shall he installed, as needed. on fields that
receive nutrignts.

Inorganic Mutrient Application Rates

Nutrient application rates of inorganic sources of
nutrierts shall be based on recommendations
that consider current sail test results, reafislic
yield goals and management capabiliies. GSU
nutrient recommendations for major crops are
contalned in Tables ¥, 2. 3, and 4.

Lime shall be applied, as needed. to adjust scil
pH when the pH is below a crop’s tolerance.
Crop pH preferences ara listed in Table 5.

The following guidance shall also be usad when
applying inorganic sources of nutrients:

+ Nifrogen Application - Nitrogen application
rateg shall match the required rates as
closely as passible (Table 1).

¢ Phosphorus (P05} Application -
Phospherus application rates shall match the
required rates as closaly as possible {Table
2.

Page 54 of 81
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+ Potassium ({K;Q) Appflication - Excess
potassium shall not be applied when il may
cause unacceptable nulnend imbalances in
crops or forages (Table 3).

+ Other Plant Nutrients - The planned rates
of  application of  secondary and
micrenutrients shall be consistent with OSU
guidance (QSU Extension Fact Sheet &
2225).

» Applications of nutrients below the
recommended rates will_be considered
adequate if: the applied rate is 10 more
than 10% belopw or 10 pounds less,
whichever is greater, than the
recommended application rate.

¢ Available fertilizer blends make it difficult
to apply fertilizer to meet specific
recommendations. Also, the cast of
purchasing fertilizer should discourage
excess fertilizer application; therefore,
reasonable nutrient applications above

the recommended rates  will _be
acceptable.

¢« Starter Fertilizers - Starter fentilizers
containing nitrogen,  phosphorus  and/or

potassium may be applied 10 row crops o
avercome  early  stress  of  the root
envirgnment such 2s a cool, wet soil. Starter
fertilizers are applied in the row with the seed
ar banded along side the seed. In general,
OSU guidance recommends no more than
30 Ibs. of either nitragen or K;O per acre or
in combination. Mo more than 90 lbs. per
acre of P,0. will be used in a starter fertilizer.
These rates will vary with crop selection and
chimate conditions. The OSU Counly
Exiension Service Ofice is available for
assistance in this area  The amount of
starter fertilizer applied will be included in the
nutrient budget.

+ Maintenance Fertitizers USDA Farm
Programs such as the Conservation Reserve

Program (CRP} reguire a periodic
maintenance amcunt of fertilizer o maintain
a stand of grass. In these long-term
deferment programs the fertilizer

maintenance recommendations for Nitrogen,
Phosphorus, and Potassium are located in
Tables 1, 2, and 3 (page 17}.

Nutrient Application Timing and Method

Timing and method of nutrient application shall
correspond as closely as possible with plant
nutrient uptake characteristics. ¢ropping system
limitations, weather and climatic conditions, and
field accessibility.

Yang-Da.pdf
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Nutrients will not be zpplied to frozen, snow
covered or saturated soil.

Nutrient applications associated with irrigation
systems shall be applied in acsordance with the
requirements of Oklahoma Conservation Practice
Standard Irngation Water Management {449).

Additional Criteria to Properly Utilize Manure

or_Organic By-Products as a Plant Nutrient
Source

Mutrient values of manure and organic by-
products {excluding sewage sludge) shall be
determined prior to land application based on
laboratory analysis. The analysie shall include a
minimum  of moisture content, nitrogen,
phosphorus, and potassium. Historic laboratory
manure analysis valuss may be used in lieu of
annual manure testing provided at least 2 years
of manure testing history are available prior to
application. The histaric values must provide an
accurate analysis of the material being applied.
Manure analysis will be perdormed al least once
every three years or sooner depending oh
federal, state or local laws. It is recommended
that this be timed with soil testing procedures.
Preiiminary planning decisions may be based on
“book values” acceplable o NRCS, Book values
recognized by NRCS may be found in the
Agricultural Waste Maznagement  Field
Handbook, Chapter 4 - Agricultural Waste
Characteristics. Actual applicaticn rates will be
adjusted accordingly based on the current
manure analysis,

Plani nuirient remeval rates may be found in
Table 7. Crops nol in Table 7 may be found in
the Agricuitural Waste Management Field
Handbook, Chapter 6 — Rofe of Plants in
Wasfe Management {Table 6-6).

Do nof apply manure or organic by- praducts
in the following situations as described in the
Published County Soil Survey or Saction |l of
the local NRCS Field Office Technical Guide:

« To areas wilhin 100 feet of a perennial
stream, pond, well, or sinkhole, unless an
established buffer strip is present. The width
of the buffer strip will be used as a set back
distance for application purposes. The buffer
strip must meet the requirements for design
and maintenance esiablished in  the
appropriate NRCS  buffer standard  and
specification.

» To areas within 50 feet of an intermittent
stream unless an established buffer strip is
present. The width of the buffer steip will be
used as a set back distance for application
purpcses.  The bufer strip must mee! the

NRCS OK
June 2004
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reguirements for design and mainlenance
established in the appropriate NRCS buffer
standard and specification.

= Topfields with > 15% slope.

+ To soils less than 10 inches in depth to
parent material.

= On s0ils that are frequently flooded,

« On soils that are frozen. snow covered, or
water salurated.

+  0On scils where the rock fragments in the
surface layer are 3 lo 10 inches in diameter
and exceed 50% by weight,

+  On soils where the rock fragments in the sail
surface layer are = 10" in diameter and
excead 25% by weight,

= On soils where the rock fragments are = 10
inches in diameter which covers > 3% of the
soil surface and the slope is > 8%. {Soil map
unit name will include the description of
Extremely Stoney., Extremely Bouldery, or
Extremely Rubbly or Very Rubbiy)

«  On areas ergding at levels greater than the
sail loss olerance, “T", from water ergsicn or
active gullies unless following a conservation
plan that will reduce ergsion below ‘T Use
current Cklahoma NRCS soil logs prediction
methods.

« On soils that are occasionally flooded.
Howsever, waste may bs applied betwsen
June 20 and September 20 on soils
classified as occasionally flooded.  Manure
may also be applied to soils classified as
oceagionally flooded between February 1
and April 20 il the area is established to cool
seascn grasses 4 inches in height at the time
af application.

Organic Nutrient Application Rates
The applicalion rate for nutrients applied through
irmgation shall not create runoff.

A nutrient budget shail be developed to account
for all sources of nutrients.

Lime shall be applied, as needed, 1o adjust soll
pH.

Application of material will be applied uniformly to
the fisld

The following shall also be usad when applying
manura or organic by-praducts:

+ Starter Fertilizers - Startor  fertilizers
containing  nitrogen,  phosphorus  andlor
potassium may he applied to row crops o
avercome early stress  of the root
anvironmant such a8 a cool, wet soil.  Starler

NRCS OK
June 2004
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fertilizers are applied in the row with the seed
or banded along side the ssed.  QSU
guidance recommends no more than 30 lbs
of either nitrogen or K;O per acre or in
combination. Ne more than 90 Ibs. per acre
of PO, will be used in a starter fertilizer.
These amounts are safg rates at which seed
damage should not occur. The amount of
starter fertilizer applied will be included in the
nutrient budget.

+ Nitrogen Application — Nitrogen application
rates shall match the crop requirement as
closely as possible.  In some situations,
additional nitrogen, from inorganic sources,
may be required to supplement the organic
sources. Manure maybe applied to a legume
crop at a rale equal t0 the estimated nitrogen
removal in the harvested plant biomass.

+ Phosphorus Application — The maximum
planned rates of phosphorus applicatien shall
be determined using the Okiahoma
Phosphorus Assessment Worksheet {(Tables
8, Tabfe 9).

Field Risk Assessment

When manure or ather organic by-products are
applied, a lield-specific assessment of the
potential for phasphorus transport from the field
shall be completed. This assessmant shall be
done using the Oklahoma  Phosphorus
Assessment {Table 8, Table 9).

The results of the assessment and
recommendations shall be discussed with the
producer and documentsd in the plan.

Heavy Metals Monitoring

When sewage sludge is  applied, the
accumulation of potential pollutants (including
arsenic, cadium, copper, lead, mercury.
selenium, and zinc) in the soils shall be
monitered in accordance with the US Cede.
Reference 40CFR. Parts 403 and 503, andior
any applicable state and  local laws  or
regulations. The role of monitoring  the
apphcalion of sewage or municipal sludge in
Oklahoma is with the Oklahoma Department of
Environmental Quaiity {DEQ). Caontact DEQ for
infarmation concerning the use of municipal
sludge.

Additional Criteria_to Minimize Agricultural
Non-point Source Pollution_of Surface and

Ground Water Resources

For water bodies in watersheds identified by the
Cklahoma Water Resources Board as Nutrient
Limited Wgzters (NLW) in Appendix A of tha
Oklahoma Water Standards, an assessment shalil
he compleled for the potential transport of
phosphorus when manure or organic by-products
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are lo be applied to a field. The Cklahoma
Phosphorus Assessment will be used to make
the assessment. The resull of the assessment
and recommendation shall be discussed with the
nroducer and included in the plan.

Additional Criteria to Protect Air Quality by
Reducing  Nitrogen  andfor _ Particulate
Emissjong to the Atmosphere

Incorporale surface applications of solid forms of
manure of some commercial ferilizer nitrogen
formulations (i.e., Urea} into the soil within 24
hours of application.

When applying liquid forms of manure with
irrigation equipment select applicalion conditions
when lhere is high humidity, Tittle/ne wind, a forth
coming rainfall event, andior cther conditions that
will  minimize volalilization losses into the
atmosphere. The basis for applying manure
under these conditions shall be documented in
the nutrient management plan.

Handie and apply pouitry liter or other dry types
of animal manures when weather conditions are
calm and there is less potential for blowing and
emission of particulates intc the atmosphere.
The basis for applying manure under these
conditions shell be documentaed in the nutrient
managemment plan.

Additienal Criteria te Improve the Physical,

Chemical, and Biological Condition of the Scil
Manure or organic by-products incorporated into
the soil will improve soll struciure. Manure will be
incorporated into the soil within 72 hours 1o
reduce nutrient losses. The Cklzhoma NRCS
Conservation Practice Standard Crop Rotation
{328) contains guidance for determining soil
condition,

When non-legume crop yields exceed goals by
more than 10%. or when a non-legume crop is
terminated and returned 1o the soil as a green
manure crop, additional nitrogen may be nesded
o supplement the nitrogen used by the soil
microbes to breakdown the residue and aveid
yield reductions.

Estimatad nitrogen amounts needeqd per ton of
crop residue arc:

» Add 10 ibs. of nitrogen per ton of dry residus
from non-legume crops.

+« Add 5 1bs. of nitrogen per ton of non-legume
green manure crop produced.

Most of the nitrogen legumes fix from the
atmosphere is generally used for its own growth.
Typical amounts of nitrogen remaining for the
next crep are shown in Table 6,

Yang-Da.pdf
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590 -5

Soil pH will be adjusted to the oplimum pH range
for the crop.

Use of nutrien! sources with high salt content will
be minimized unless provisions are used to leach
salts helow the crop root zone.

Nutrients shall not be applied to flooded or
saturated soils whern the polential for soil
compaction and creation of ruts is high.

CONSIDERATIONS

Avoid induced deficiencies of nutrients due fo
excessive levels of other nutrients.

Censider additional Okiahoma NRCS
Conservation Practice Standards  such  as
Conservation Cowver (327), Grassed Waterway
{412), Contour Buffer Strips {332), Filter Strip
{393), Imigation Waler Management (449),
Riparian Forest Buffer (3814), Conservation Crep
Rotation (328), Cover Crop (340), and Residue
Management {329A, 3298, or 329C, and 344} to
improve seoil  nuirient and water storage,
infiftration, aeration, tilth  diversily of soll
organisms  and to protect or improve water
uality.

Cansider cover crops whenever possible to utilize
and recycle residual nitrogen.

Consider application mathods and timing that

reduce the risk of nutrients being transported to

ground and surface waters, or into  the

atmosphere, These include:

¢ split applications of nitrogen 0 provide
nuirients at the times of maximum crop
utilization,

+ avoid winter nitrogen application for spring
seeded crops,

+ band applications of phosphorus near the
seed row,

+ appiying nutrient malerials  uniformly 1o
application areas or as prescribed by
precision agricultural technigues, andfor

+ immediale incorporation of land applied

manure or organic by-products,

+ delaying field application of animal manures
or other organic by-praducts if precipitation
capable of producing runoff and erosion is
forecast within 24 hours of the time of the
planned application.

Consider minimum application setback distances
from environmentaily sensilive areas, such as
sinkholas, wells, gullies, diiches, surface inlets or
rapidly permeable soil areas.

NRCS OK
June 2004
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Consider the potential problems from  odors
associated with the land application of animal
manure, especially when applied near or upwind
of residances.

Avoid nitrogen volatilization losses associaled
with the land application of animal manure.
Yolatilization losses can become significant, if
manure is not immediately incerperated into the
soil after application

Consider the potential 1o affect National Register
fisted or eligible cullural resources.

Consider annual reviews to determine if changes
in the nutrient budget are desirable (or needed)
for the next planned crop.

On sites on  which there are special
environmental concerns, consider other sampling
lechnigques. (For example: Soil profile sampling
for niltogen or surface sampling for phosphoruss
accumulation or pH changes.)

Consider ways to modily the chemistry of animal
manure, including modification of the animal’s
diet 10 reduce the manure nutrient content, to
enhance the producer's ability to manage manure
effectively.

Consider using products or malerials (eg.
nitrification inhibitors) that siow the conversicn of
nitrogen in manure or fertilizer into forms that
move rapidly in the scil or into the almosphere,
and that reduce the potential for losses into water
or air.

When applying manure with irrigation eguipment,
meodification of the equipment can reduce the
potential for volatilization of nitrogen from the
time the manure leaves the application
egquipment until il reaches the surface of the soil
(2.g. drop down fubes for center pivots). N
volatilization from manure in a surface irrigation
system will be reduced when applied under a
Crop Canopy.

Consider the combined effects of nutrient
application methods and other lilage operations
on greenhouse gas emissions (€.g. nitrous oxide
N-0), carbon dioxide CG.), and potential for
carbon sequastration.

PLANS AND SPECIFICATIONS

Plans and specificatiocns shaill be in keeping with
this standard and shall describe the requirements
for applying the praclice to achieve its intanded
purposefs), using nutrients o achieve produclion
goals and to prevenl or minimize water quality
impairmenit.

Tie following components shall be included in
the nutrient managerment plan as applicable:

NRCS OK
June 2004
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+ aerial photograph or map and & soil map of
the site,

¢ current andfor planned plant production
sequence or crop rotation,

e results of soil plant, water, manure or
organic by-product sample analyses,

+ realistic yield goals for the crops in the
rotation,

s+ recommended nutrient rates, timing, form,
and method of application and incorporation,

+ location of designated sensitive areas or
resources and the associated, nutrient
management restrictian,

+ guidance for implementation, operation,
maintanance, recordkeeping, and

s« oomplete nutrient budget  for  nitragen,
phosphorus, and potassium for the rotation
or crop SeRqUENce.

If increases in soil phosphorus  levels are
expected, plans shall document:

+ the soil phosphorus levels at which it may be
desirable to converl o phosphorus based
implementation,

+ the relationship between soil phosphorus
levels and potential for phosphorus transport
from the field, and

*+ the potential for soil phosphorus drawdown
from the production and harvesting of crops
except as described in General Criterig
Appirzable 1o Al Purposes.

When applicable. plans shall include other
praclices or management  activities  as
determined by specific  regulation, program
requirements, or producer goals.

In addition to the reguirements described above,
plans for nulrient management shall also include:

¢ Discussion about the relationship hetwean
nitrogen and phosphorus transport and water
quality impairment.  The discussion about
nilrogen should include information abaout
nitrogen leaching into shallow ground water
and potential health impacts. The discussion
about phospherus should include infermation
about phosphorus accumulation in the soil.
the increased potential for phosphorus
transport in soluble ferm, and the types of
water quality impairment that coold result
from phosphorus movement into surface
waler bodies.

¢ discussion about how the plan is intended to
prevent  the nutrients  {nittogen  and

Page 58 of 81
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phosphorusy  supplied  for  preduction
purposes from contribating to water gualily
impairment.

+ 2 statement that the plan was developed
based on the requirsments of the current
standard and any applicable federal, state, ar
local regulations or policies; and that change
in any of these requirements may
necessitate a revision of the plan.

+ Ihe basis for the gecisions for applying liguid
or solid forms of manure with the intent of
reducing nilrogen or particulate emissions o
the atmosphere.

OPERATION AND MAINTENANCE

The owner/client is responsible for safe operation
and maintenance of this practice including all
eguipment.  The owner/client should consider
addressing the following:

+ Review plans pericdically to determing if
adjustments or modifications are needed.
Changes in animal numbers, feed rations,
crop rotations, storage facilities, andfor
application timing or methads would be
reasons for modifications to the nutrient
management plan. Plans should be
reviewed every three {3) years in conjunction
wilh the soil test cycle or with applicable
federal, state or local laws.

+« Calibration of application equipment to
ensure uniform disinbuticn of material at
plarnned rates,

+ Protection of fertilizer, and/or organic by-
products storage faciiifies frem weather and
accidental leakage or spillage.

+ Documentation of the actual rate at which
nutrients were applied. When the actual
rates used difter from or exceed the
racommended and planned rates, records
will indicate the reasons for the differences.

+ Records should be maintained to document
plan implementation. As applicable, reccrds
should include:

Yang-Da.pdf
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580 -7
¢« soil test results and recommendations
for nutrient application,

= guaniities, analyses and sources of
nulrients applied,

s« dates and method of nutrient
applicatians,
= weaalther conditions at the time of

application and time until 2 rainfall event
occurred after application ({applicabls
only 0 situations when air quality issuas
are being addressed in the plan)

= crops planted, planting and  harvest
dates. vields, and crop residues
remaved,

s results of water, manure, and organic by-
product analyses, and

» dates of review and person performing
the review, and recommendations that
resulted from the review.

Records should be maintained for five (5] years;
or for a period longer than five years if required
by other Federal, slate, or local ordinances, or
pragram or conkract requirements.

Workers shall avoid unnacessary exposure (o
hazardous chemical fertilizers andf/or organic by-
praducts, Protection should include the use of
protective clothing when working with  plant
nutrients. Extra caution must be taken when
handling ammonia sources of nulrienis. or when
dealing with organic wastes stored in unventilated
enclosures.

Material generated by  cleaning  nutrient
application equipment should be disposed of
according to stale and lecal guidelines and
requlations. Excess material shoufd be collected
and stored or field applied in an appropriate
manner. Excess material should not be applied
on areas of high potential risk for runoff and
leaching.

NRCS OK
June 2004
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SOIL TEST INTERPRETATIONS

Information contained in tables 1, 2, 3, 4, and 5 comes directly from Oklahomz State Universities
Extension Fact Sheel, F-2225, QOSU Soil Test Interpretations, and the Qkiahoma US04 Cost-
Share Lime and Fertitizer Recormmendations (May 2004).

The infermation contained in the tables should be used in conjunction with curreni scil test
analysis to prepare nutrient budgets and to develop nutrient management plans for land users.

Nutrient requiremenis for crops not listed an the following tables should be referred to the OSU
Extension Agent or Specialist.

Qkiahoma State Extension Fact Sheets are available on-iine at the following web site:

htto:/fosuextra okstate edu/sitaindex. htmil

NRCS OK
June 2004

Yang-Da.pdf ESWM 009156

PI-Fisher00024699



Case 4:05-cv-00329-GKF-PJC Document 2415-2 Filed in USDC ND/OK on 08/05/2009

TABLE 1

Nitrogen Requirements

590 -9

The nitrogen requirement is calculated by subtracting the soil test nifrogen value from the
nitrogen required for a selected crop and yield goal.

Yang-Da.pdf

Wheat | Barley | Qats Graln Sorghum Corn Colton
N Yield Goal {bu/ac) N Yield N Yield N Yiald Goal
Required Required (Ig:.f:::) Required (tﬁﬁ:l) Raquired (bales/ac)
Ibsfac fbslac ibs/ac ibsiac
30 15 20 25 a0 2000 40 40 30 0.50
40 20 25 35 40 2500 50 50 | 45 0.75
60 30 5 55 | 50 3000 60 60 6 106 |
a0 490 50 70 70 3000 85 B5 75 125
100 50 B0 a0 85 4500 110 100 9 150
125~ 60 75 105 | | o0 5000 130 120 105 175
155 70 90 | 125 160 600 | 190 160 | 120 zo0 |
185 B0 | 00 144G 195 #8000 | 215 180 135 2325 |
240 100 125 | 175 230 3000 240 200 186 750 |
T ‘ T 300 | 250 T T1es 3.00
T — 360 300 180 350
Cool Season Grasses Establlshed Weeping Established Old Wortd Established
{Fescue, Orchard Ryegrass) Lovegrass Bluestem: Barmudagrass
N Yield Goal N Yield Goal N Yiet Goal N Yield Goal
Required {tonsiac) Required {tonsfac) Required {tons/ac) Required (tonsfac)
Ibs/ac Ibs/ac Ibsiac Ibsiac
60 1 35 35 1 50 _ ]
120 2 70 2 || e ]z G 2
180 3 110 110 3 50 3|
240 4 160 150 4 200 1
300 5 © 220 ] 200 5 260 5
- a ] 320 5|
I 400 7
NRCS OK
June 2004
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590 - 10

TABLE 1 (Cont.)

Nitrogen Requirements

The nitrogen reguirement is cafculated by subtractiitg the soif test nitrogen value from the nitrogen
required for a selected crop and yield goal.

Virgin Native Hay Small Grains for Forage Sorgfwum or Corn Silage
Meadow Grazing
N Yield N Yield N Yield Goal
. Goal Goal .

Required | oncrac) Required | ,oncrac) Required —graeg Hay
Ibsiac Ibs/ac Ihstac tonsfac | tonsfac
0 1.0 30 0.5 45 5 2.5
50 1.5 60 1.0 80 10 o0

100 1.8 50 1.8 1356 15 75
- 120 20 165 Z0 10.0
i 150 25 T 25 25
180 30 300 30 150 |
Aifalfa Peanuts Soybeans Mungbeans, Cowpeas, Guar

maintenance

10 to 20 Ihsiac for
establishment. Pand X
None needed for

10 te 20 Ibs/ac with

10 1o 20 Ibs/ac with P and K

10 to 20 tbsiac with P and K

NRCS

OK

June 2004
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TABLE 1 (Cont.)

Nitrogen Reguirements

Yang-Da.pdf

390 - 11

Nitrogen recommendations for grass establishments.
Mative Grass / Bluestem All Cm?er Grass
Soil Test N Establishments Establishments
|bs/ac
0 T 0 40
1 ] 39
2 0 I 38
3 a 37
4 o : 38
S Q 35
5 0 34
7 0] 33
8 o 32
g a H
10 0 30
11 0 29
12 0 <8
13 0 2V
- 14 0 75
15 0 25
16 0 24
17 0 23
18 o 0 2
19 0 21
20 0 200
21+ 0 ]
1 Nitrogen soil tast values are onty valid if test is within the last 60 days; therefore assume
nitrogen soil test of zero (0) when old tests are used. Nitrogen recommendations of less than
20 Ibs/ac will not be made.
Nole: For recommencations onr maintenance of grass stands for long-term deferment programs (e.g. CRP)
follow the guidance in Tables 1, 2, 3 on Page 17 of this standard.

NRCS OK
June 2004
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590 -12
TABLE 2
Phosphorus Requirements
P Soil Small Geains Grain Sorghum Corn Cottan
Jﬁi P05 Percant P05 Percant P:0s Parcent PyCs Percent Sufficiency
Ibsiac | Sufficiency Ibsfac | Sufficiency | Ibsfac | Sufficiency Ibaiac
0 B8O 25 6O 44 a0 30 | " 55
10 60 45 50 60 60 60 80 7
T 30 g0 a0 &0 a0 80 a5 85
40 20 20 20 95 20 93 34 95
65+ a 100 0 100 0 100 4] 100
P Soil Established Cool Established Waeping | Established Old World Established Bermudagrass
Test Season Grasses Lovagrass Bluestem
Index P05 Parcent P05 Parcent P05 Parcent P20y Percent Sufficiency
lbsiac | Sufficiency | Ibsfac | Sufficiency | Ibsfac | Suficiency |bsfac
0 80 20 [s24] 50 50 S0 75 50
10 60 50 50 70 40 70 B0 65
20 40 70 40 85 30 85 w 40 BO
40 20 95 20 95 20 g5 I 20 85
65+ a 100 0 100 0 100 | 1] 100
P Soil Small Grains for Grazing Legumes in Pasture Virgin Native Hay Meadows
Jﬁi P:3s | Parcent Sufficiency P2Os Parcent P05 Percent Sufficiency
Ibsfac Ibsfac Sufficiency Ibs/ac
0 80 25 75 50 40 50
10 [5] 45 60 65 20 80
20 40 80 40 a0 0 | 5]
40 20 a0 20 95 0 140
65+ g 100 0 100 0 100
NRCS, OK
June 2004
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TABLE 2 (Cont.)

Phosphorus Requirements

Case 4:05-cv-00329-GKF-PJC Document 2415-2 Filed in USDC ND/OK on 08/05/2009

580-13

Phosphorus recommendations for grass establishments.

Page 65 of 81

Bermudagrass Fascue and Coot Bluestem and Native Grass
Phosphorus (P) I Establishments Es;z::g:h(:::lss Es:-aot;?sglﬁ'u?nts Establishmants
Soll Test Index’ Ibsfac POy
1] 40 i 40 I 40 44
1 i 40 40 I 40 38
2 40 40 40 36
B 40 40 | 40 EY)
4 40 40 | 40 32
5 a0 0 | 10 30
6 , 40 46 [ a8 28
7 40 40 40 26
i a 40 40 EY 24
9 i 40 i 40 40 22
10 40 ' 40 40 200
11-20 40 40 20 0
2140 30 ap aq) i)
41-48 20! ag! Q - 0
a9+ 0 o a 1]
Phosphorus recommendations of fess than 20 Ibslac wilf not be macle.
Nota: For recommendations on maintenance of grass stands for long-term deferment pragrams (e.g. CRP)
follow the guidance in Tables 1, 2, 3 on Page 17 of this standard.

P Soif Alfalfa Peaanuts Soybeans Munghean, Cowpeas, Guar
I::-ed::: P2Qs Percent P05 Percerit P30 Percent P20 Percent Suffic [Encyﬁ
Ibslac Sufficiency Ibsfac Sufficiency Ibs/ac Sufficiency Ibslac
0 200 20 | 20 40 70 40 70 40
10 150 50 | a0 60 50 B0 50 60
20 100 70 40 80 20 B0 30 a0
40 60 50 20 85 20 95 20 [T ]
65+ 0 100 | ] 100 0 100 0 100
NRCS OK
June 2004

Yang-Da.pdf ESWM 009161

Pl-Fisher00024 704



Case 4:05-cv-00329-GKF-PJC Document 2415-2 Filed in USDC ND/OK on 08/05/2009

Page 66 of 81

590 - 14
TABLE 2 (Cont.)
Phosphorus Requirements
{ Forage Sorghum or Comn
P SoilTest | Silage
Index P20s  Percent
Ibs/ac Sufficiency
0 10 30
10 75 60
20 45 80
40 25 a5
65+ ! 0 e
TABLE 3
Potassium Requirements
K Soil Sma!l Grains Grain Serghum Corn Cotton
IIZZ; K0 Percent K0 Percent K& Fercent K0 Parcent Sufficiency
Ibsfac | Sufficiency | Ibslac Sufficiancy | lbsiac | Sufficiency ths/ac
0 %0 50 100 40 120 40 110 40
75 50 70 75 65 &0 80 B0 60
125 40 B0 50 80 ;60 75 60 75
200 20 g5 30 a5 40 | T so 40 80
250+ 0 100 0 100 0 120 0 100
K Sail Established Cool Established Weeaping | Established Old World Established Bermudagrass
Test Season Grasses Lovesgrass Bluestem
Index K0 Percent K0 Pearcent KO Parcant Ka & Percant Sufficiency
Ibsfac Sufficiency Ibsiac Sufficiency Ibstac Sufficiancy bsiac
¢ 70 650 20 490 80 40 140 40
75 60 70 60 60 GO 60 B0 &0
125 50 80 40 B8O 40 80 a0 75
200 3o 95 20 5] 20 95 30 g0
250+ 0 100 a | 100 0 100 3] 100
NRCS OK
June 2004
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TABLE 3 (Cont.)

Potassium Requirements

Page 67 of 81

590 - 15

K Soil | Smatl Grains for Grazing Legumas in Pasture Virgin Native Hay Meadows
|:§::( K20 Ibsfac Percent K20 tbs/ac Parcant KO Ibsiac Percent Sufficiency
Sufficiency Sufficiency
i] 60 50 a0 50 40 40
75 50 70 - 60 85 30 70
125 0 85 40 &0 2 23
200 20 95 20 95 0 a5
250+ 4] 100 0 100 0 100
Potassium recommendations for grass establishments.
Patassium (K} Bermudagrass Fescun and Cool Bluestem and Native Grass
Soil Test Establishments Seasqn Grass Lcw_agrass Establishmenis
Establishments Establishments
Index" Ibs/ac KO
040 40 40 40 10
T T a180 40 40 40 30
81125 40 40 30 20"
126-200 30 30 207 0
; 201216 20 20" o 0
217+ 0 0 a 0
1F’r;tassium recommendations of lgss than 20 lbs/ac will not be made.
Nete: For regcommencdations on maintenance of grass stands for long-term deferment programs {e.g. CRP)
follow the guidance in Tables 1, 2, 3 on Page 17 of this standard.

Yang-Da.pdf

K Soil Test Alfalfa Paanuts Soybeans Mungbeans, Cowpeas,
Index Guar
K0 Percent K0 Percent K0 Parcent KO Percent
Instac Suffictency lbstac Sufficiency Ibs/ac Sufficiency ibsiac Sufficiency
0 230 20 80 40 100 49 80 50
75 210 50 60 GO ! 60 80 &80
125 140 0 40 75 G0 75 45 ad
200 80 a0 30 90 40 a0 30 a0
250 40 100 1] 100 1] 100 W] 100
350+ 0 100 0 100 0 100 0 100
NRCS OK
June 2004
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590 - 16

NRCS, OK
June 2004

TABLE 3 (Cont.)
Potassium Requirements

K Soil Forage Sorghum or Gorn Silage
;fni'x KO Ihsfac Parcant Sufficiency
0 180 40
75 130 ' 60
135 jelol 74
200 80 90
250+ 0 100G
Yang-Da.pdf
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590 - 17
Maintenance of Grasses in USDA Deferment Programs (e.g., CRP)
Table 1 (Cont.) Table 2 {Cont.}
Nitrogan {N} Requirements Phosphorus {P) Requirements
e 3 Phosphorus Native Grass Bluestemn and Stand
Soil | . _S:an [P} Soil Tast Stand Lovegrass Stand | Maintenance of
Test | Maintenance Indax’ Maintenance Maintenance Ali Other
N of All Grasses
Grasses
Ibsfacre Ibstacre P,0;
o a0 0 40 40 : 40
1 ag 1 s 40 40
2 38 2 36 40 40 N
3 37 3 34 40 40
4 36 4 3z 40 a6
5 | 35 R a0 40 40
5 34 ) 8 ag P
T 33 7 76 40 40
B a2 5 24 40 40
9 31 9 22 40 40
10 30 10 P 40 40
1 2 1120 0 30 a0
2 28 2140 0 ™ 0
13 27
3 41-48 0 i} 20
iq | 26 -
S 49+ 0 0 o
15 25
16 24 Table 3 {Cont.)
7 73 Potassium (K) Requirements
18 22
19 24 Potassium (K) Native Grass Bluestem and Stand Maintenance for
5 . Soll Test Index Stand Lovegrass All Other Grasses
20 Maintanance Maintenance
21+ a
0-40 40 40 20
41-80 30 40 ag
81128 20 30 40 B
T 126-200 0 25" 30
Nitrogen, Phosphorus, and
Potassiurm recommendations less 201-216 O i 0 20
than 20 |bs/acre will not ba made. :
217+ 0 0 0
NRCS OK
June 2004
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580 - 18

TABLE 4
Liming Requirements

Lime required to raise the soil pH to 6.8 for all crops and 5.5 for continuous wheat or for
qrass establishment

All Crops, Established Grasses, or *Continuous Wheat and New
Legumes excapt Confinuous Seadlings of Grass (Establishment)
Wheat
Soii Buffer Index “ECCE Lime {tonsfac) =EGCE Lime [tons/ac)
6.0 5.2 14
6.1 4.7 1.2
6.2 ’ 4.2 1.0
6.3 P 3.7 0%
6.4 31 0.8
85 | 25 0.8
86 i 19 05
67 14 05
6.8 12 05
CE 0 05
70 07 0.5
7.1 =05 05
- 7 72 0.0 s

* Lime will be required for establishment when the sofl test pH is <4.5 for fescue and lovegrass and <5.0 for afl
other grasses,

** Effective Caicium Carbonate Equivalent - Pure calcium carbonate graund fine enough to be 100% effective.
The rate of aglime to apply can be determined from the ECCE requirement using the following formula: Tons of
aglimefac = Tons ECCE lime required { %ECCE x 100

| =~ Lime applications at or befow 0.5 tons per acre are recommended, hut not required due to economics.

NRCS OK
June 2004
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TABLE 5

Crop pH Preference *

590 - 18

Crop Preferred pH Range
Cowpeas, Mungbeans, Corn, Guar, Qats. Rye, 55-70
Sorghum, Sudan, Wheat
Cottan 57-70
Soybeans, Peanuts, 58-7.0
Barley 6o-70
Forages Preferred pH Ranges
Bluestern, Native Hay, Fescue, Weeping Lovegrass 45-7.0
Vetch, Crimson Clover, Orchardgrass, Ryegrass 55-70
Bermudagrass 57-7.0
Alsike, Red and White {ladina) Clovers, Arrowleaf 60-70
Clover
Alfalfa, Sweet Clover 6.2-7.5

* Most legumes will tolerate a pH 0.5 units less and 1.0 units higher than indicated ahove, but
production will be significantly reduced. Non-legumes tend to tolerate a pH 0.5 to 1.0 units tess
(but not less than 4.0) and 1.0 to 2.0 units higher that indicated above.

Yang-Da.pdf
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Case 4:05-cv-00329-GKF-PJC Document 2415-2 Filed in USDC ND/OK on 08/05/2009

TABLE 6
Nitrogen Credits

Page 72 of 81

AVERAGE NITROGEN REMAINING AFTER LEGUME CROP

Legume *Nitrogen remaining for | **Green manure crop
next crop nitrogen remaining
{Legume hayed or (Legume unharvested)
harvested)
Lbs/ac Lbs/ac
Alfalfa 80 200
Ladino Clover 60 180
Swesat Clover 60 120
Red Clover 40 115
Wiite Clover 20 100
Soybeans 20 60
Cowpeas 30 a0
Velch 40 80
Lespedeza (annual} 20 B5
Peas 40 70
Feanuts 20 40
Beans 20 40

* These numbers are derived from crops that are harvested and have the remaining crop residues returned to
the soil by tilage. (Reference - Oklahoma Soil Fertility Handbook, 1997 Edition, pg. 21)

" A green manure crog is nof harvested or grazed and is returned to the soil just prier to maturity. These
numbers reflect the amount of nitragen available for the next crop when the legume is used as a green manure
crop. The numbers are adjusted {o account for 30% nitrogen loss due to volatilization, leachking, and microbial
action. {Reference — Safl Fartility and Fertilizers, Tidsdale and Nefson, pg. 128 and 566)

NRCS, OK
June 2004
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590 - 21
TABLE 7
Crop Nutrient Remowval
% of Dry Material Harvested
Crop Weight/Unit % N % P % K
Bariey grain 48 Ibs/bu 1.82 0.34 0.43
straw 72 Ibs/bu 0.75 ¢.11 1.25
Corn grain 56 Ibs/bu 1.61 0.28 0.40
stover 56 Ibs/bu 1.11 0.20 1.34
Dats grain 32 Ibs/bu 1,85 0.34 0.49
straw &4 Ibs/bu 0.63 0.16 1.66
Rye ; grain | S6lbstbu | 208 | 0.26 0.49
- . straw 84 Ibs/bu 0.50 0.12 0.69
Sorghum grain 56 Ibs/bu 1.67 0.38 0.42
stover 56 lhs/bu 1.08 0.15 1.3
Soybeans beans | 60 Ibs/bu 6.25 0.64 1.90
stover 75 Ibs/bu 225 0.22 | 1.04
Wheat grain 60 [bs/bu 2.08 0.62 0.52
straw 102 lbs/ku 0.67 0.07 0.97
Cotton lint & seed 1 500 Ibs/bale 2.67 0.58 0.83
burs & stalks | 3 Ibs/Ib of 1.75 0.22 0.83
lint
% of Dry Material Harvested

Forage Crop Yo N %P % K
Alfaifa 2.25 0.22 1.87
Bermuda 1.88 019 1.40
Tall Fescue 1.97 0.20 2.00

Ryegrass 1.67 027 1.42 I
Wheatgrass 1.42 0.27 2.68
Dallisgrass 1.82 0.20 1.72
Native Hay 1.06 0.40 1.58
Clovers 2.00 0.22 1.66
Lespedeza 2.33 0.21 1.06

These crop nufrient removal figures come from the NRCS Agricultural Waste Management Field Handbook,
Chapter 6, Role of Plants in Waste Management (Table 6-6). The handbook lists additional crops not listed
above. These nmumbers represent average figures taken from multipie sources and are putrients removed in the
harvested portion of the crop. These figures can be used as guidance for waste management planmning
purposas. Actual wasle application will be based on sofl test,

NRCS OK
June 2004
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Exampio onfouiafion o satirnals nudrfenis remwved

Wihaal
Fetd: 40 bafag S0 il S Bre e HA00 Wy of gl
1 oy slvew Dededd dnd rantiied frbn Held 1 e 1 R00G The & 2000 s of slraw

Srai D00 the x 00208 SRR = JE92 s Milrogen v grein
2400 he x DOOE2 (%PAB] = 14.38 1bs Phosehoris In grain
2480 ths x 00052 PARRR) = 1248 ibs Potassium i edin

Bhrgw, 2000 S o GODEY UM e 1340 T Mitrogen in sy
500 e x BOUDT 198 i) » 140 he Phosphorus In straw-
2000 e v DBORY {%}ijéh} w VAL e Potassinry B slraw

Totalis Hitrogen Fhosphors Eatansium
rain 4282 b 458 b TEAER s
Sreaw 1340 The 1Al AS.40 e
85 32 by N orpmoeepd. TETE e P ramaved  TLAE e H removed
Barmddegrass,
Yiskh 4ok 4 tnine v 2060 he v 5000 hylae

EO00 By ¥ 0.OIB8 LN & 1505 Tos Mitropen I press
BOUG e w 00010 1P ) o082 Ths Phosphorus In grasg
B8 e 0 TAD 3G Bl o TEE Hos Padnnshany it geess
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580- 23

EXHIBIT1 7 Nutrient Budget Worksheet ...
Landowner: ‘ / |Field No.. |

"R

g

Purpose {Chack zll that apply)

D Budget and supply nutrients for plant production D Utilize organic material as nutrient source
L Minimize agricultural nonpoint source pollution L] maintain or improve soil condition
EEra D
Crop Sequence/Rotation Expected Yield
L. G

Nutrient Content of Manure per ton
N Test N Remaining P,0s K,0

N P K pH SOM% EC

B e -
Pl L E

Recommended Nutrients to Maet Expacted Yield and Grass Establishment {Sea Tables in 590 Standard}
N N for Grass Est. P30, K20 Lime Other

srmay 3 swa

Nutrient Saurces
_ Credits i BT
. Nitrogen credits from previous legume crop
. Residual from long-term manure application
. Irrigation water
. Other (Almosphere, etc.)

N E

Total Credits

Fripsmtgiesn e 1 4 Alt. 2 Alt. 1 Alt. 2 At 1 Alt. 2
6. Fertilizer Starler

Other

7. Manure or Organic by-products

8. Total Applied Nutrients

8. Total Nutrients (add lires 5 and 8 plus N from Soil Test)
10. Recommended Nutrients

11. Nutrient Status {subtract fine 10 from 8)
ff e 11 i5 a negative aumber, this is the amount of additional nutrients needed (o meet the crop recorymendation.

if fine 11 15 & positive nurnbar, this is the amount by which lhe applied nuirients exceed the crop requirements.

et
caw R

MNutrient Management Decisian - Including method, rate, form and timing of applicatiun.l Froducer Selacted Altarnative: |

NRCS, OK
June 2004

Yang-Da.pdf ESWM 009171
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OKLAHOMA PHOSPHORUS ASSESSMENT WORKSHEET

Client Name:

Field{s):

Planner:

Location:

Date:
Crop:

Nutrient Limited Waters hed (yesing):

| Tl 4G clears worksheet .

Site Characteristics

Soil Test P index Mehlich 11
ilbs./ac)

Application Method

-a0d-Incorporated within

Surfscu spplied of incorpsrated
shan 7 days after appllcation

the.ucs;

-Sudaca applied o oz
OF gnow covensd ground

Land Slope % ‘

=181

Yas

Erosion Rate Greater Than “'T"!

Fioading Frequency ! Mona”-

] Occasicnally

Frequanily

Distance of Manure
Appkication to Parennial
Stream. Pond, Well, or
Sinkhele

> 100 K. or Butfer Stdg Established

G-

100 ft.

For

Distance of Manure i

+1+ 2 B0 ft-or Buffer Strip Eslablished ..

Application to Imlermittent |
Stream

3oil Surface Loss Potential

- - lntesnnieliate:

High :3

Q-1¢In,

Depth of Soil

a0 101 - 206,

Rock Fragments in Soil

Surface 3" to 10 " in diameter

and exceed 50% by weight ar
> 10" in diameter and exceed

Yeas

25% by weight

Rocks » 10" in diameter which| -
cover > 3% of the Soil Surface

B RRcmcttRcEE RS B

Yas

Non - Nutriett Limited Watershed

Nutriant Limited Watershed

NRCS OK
June 2004

Yang-Da.pdf
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Table 8
Annual Waste Application Rates for Non-Nutrient Limited Watershed
Rating Soil Test {— 8% Slepe 8 to 15% Slope {0 to 15% Slope
P Ind
RO8X  I"Soil > 20" Desp | Soil > 20" Desp | Soil 10" to 20" Deep
Low 0-65 Full Rate Full Rate Split Half Rate
Application
*Moderate 66 — 250 Full Rate Half Rate Half Rate
*High 251 — 400 Half Rate Half Rate Half Rate
*Vory High > 400 Plant Removal Plant Removal Piant Removal
*Severe * Mo Application No Application No Application
Rating Soil Test § Rocks >10" in diameter which
P Index [ cover >3% of the scils surface
and <8% slope
*Low 0—635 Half Rate
*Moderate 66 — 250 Haif Rate
*High 251 - 400 Half Rate
“Very High > 400 Plant Remocval
*Severe - No Application

* See Severe Rating-No Application listed below. Check for specific site characteristics which may
tdeem the field inadequate for manure application.

Waste Application Rates
Full Rate — Not to exceed the Nitrogen reguirement of the crop and the following POy rates:
1. 200 Ibs P,O. per acre when surface applied.

2. 300 Ibs PO, per acre when application is by sprinkler irrigation and managed to
prevent runoff from field,

3. 400 lbs P;0; per acre if injected below the soil surface or surface appled and
incorporated within 7 days.

Half Rate — Not to exceed the Nitrogen requirement of the crop and the following P;0; rates:
1. 100 Ibs P;0O; per acre when surface applied.

2. 150 lbs PO, per acre when application is by sprinkler irrigation and managed to
prevent runoff from fietd.

3. 200 Ibs P;O¢ per acre if injected below tha soil surface or surface applied and
incorporated within 7 days.

Split Application — Not to excead the Nitrogen requirement of the crop

Application will ba no more than V: the allowed 2,0, rate per application at least 30
days apart.

Severe Rating - No Application

NRCS QK
June 2004

Yang-Da.pdf ESWM 009173

Pl-Fisher00024/716
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Do mot apply manures or organks beprodusts in the following sliuations, Belsrange the
Publisher i’;r.'s:umy Bal Burvey -c‘s?&m:ﬁiesiﬁ:?éf &F e é:@tﬁ %3?%(33 ?z‘aa‘ﬁxﬁ @ﬁ%ﬁﬁ:’fs@ Tochnical {3&;%35&,

s T grows within 00 fesf of 2 persondisd slreamn, pond, well, or sinkhole, unisss an astablished
e is prosant. The wiiih of e bufferwill be 0sed 25 o oot ook diianoe 360 saptioation
nrnnees. The Dufler must wised the aaihements Bor dusias and mintenanse sotobiishad i
oy HRDE boffor stanifend andd Soecificstion,

® Yfz s within B8 feut of an Inlrmdttent stronrm untess a0 solabliehed it is ;far%ém “%“%*éaé

sty pf th boutfor witbbe used as wiset badl distinice for wipliontion mirposds s 1
st ment tha veguirsmends for degion aod mpintenunos sotablishnd in the KRUS bullyy
&%mzﬁ&mﬁ anct armifiend fuses,

¥ PRl iy 1% alnie,

« T osolls with logs then 18 nches o depih o parent materisl
s Dt poils thal g fegiiently foated.

v Omobs that aes rozer, Soow coverad, orweater sarbarsag,

= Dwvsobis where the rock Fagrents i the surfass by are Fio 18 Inches by dinmster ongd sxoeed
e A ?%"z’%*ﬁh%

v inpatln isﬁ-mm the rook fragraents o the solt surfeoy layer are > 107 In dipmeter and sxcesd
8% by welght.

v O suis whers the rook fagrenis are > 18 inchesdn diameter which covers » 3% of thie soll
wprfons ud e alops = 8%

v D awans erading ol bevels gresterthan the sol ogy teleranne, V1 frony walerarosion of autbe

Stk Gl 3 é:eww;a;g AEonsRvEy piEe al B it hodion Bolaw M. Uk cuiin
Ccdahorns KEDE srosion prediction methads,

o v aadinthetare eocsslonally Sonded. Howsver, wasis e bo appiied etwees Jung £0 a_wﬁ
Soptember HEor soils classifis a8 vooasionally tlouded. Mabure may aiso b applled 0
siabgiied 2% sonasivndly Booded Detvesn Pebrudey U and Al 20 Withs wrea I pelabiishad
wiol season grasses 4 inches By belght of the tme ol spplicetion.

KRGS, OK
June 2804
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Table 9
Annual Waste Application Rates for Nutrient Limited Watershed
Rating Soil Test 0 - 8% Slope 8 to 15% Slope 0to 15% Slope
P Ind
NeeX  "Scil > 20" Desp | Soil > 20" Deep | Soil 10" to 20" Deep
“Low 0-65 Full Rate Full Rate Split Half Rate
Application
*Moderate | 66— 120 Full Rate Half Rate Half Rate
*High 121300 Half Rate Half Rate Half Rate
*Severe > 300 No Application No Application No Application
Rating Sail Test Racks >10” in
P index diametar which
cover >*3% of the
soils surface and
<8% slope
*Low 0 - 65 Half Rate
*Moderate | 66— 120 Half Rate
*High 121 - 300 Half Rate
*Severe > 300 No Application

* See Severe Rating-No Application below. Check for specific sfte characteristics which may deem
the field inadequate for manure application.

Waste Application Rates
Full Rate — Not to exceed the Nitrogen requirement of the ¢rop and the following P,0; rates:
1. 200 tbs P;0: per acre when surface applied.

2. 300 lbs P,Os per acre when application is by sprinkler irrigation and managed to
prevent runoff from field.

3. 400 Ibs P;Os per acre if injected below the soil surface or surface applied and
incorporated within 7 days.

Half Rate - Not to exceed the Nitrogen requirement of the crop and the following P,0O; rates:
1. 100 |bs PO per acre when surface applied.

2. 150 Ibs P30O; per acre when application is by sprinkler irrigation and managed to
prevent runoff from field.

1. 200 1khs P05 per acre if injected below the 50il surface or surface applied and
incorporated within 7 days.

Split Application — Not to exceed the Nitrogen requirement of the crop

Agpplication will be no more than ' the allowed P;0; rate per application at least 30
days apart.

Severe Rating- No Applicaticn

NRCS, OK
June 2004

Yang-Da.pdf ESWM 009175
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Do not apply manure or organic by-preducts in the following situations. Reference the
Published County Scil Survey or Section Il of the local NRCS Field Office Technical Guide.

= To areas within 100 feet of a perennial stream, pond, wall, or sinkhole, unless an established
buffer is present. The width of the buffer will be used as a set back distance for application
purposes. The buffer must meet the requirements for design and maintenance ¢stablished in
the NRCS buffer standard and specification.

= To areas within 50 feet of an intermittent stream unless an ostablished buffer is present. The
width of the buffer will be used as a set back distance for application purposes. The buffer
must mest the requirements for design and maintenance established in the NRCS buffer
standard and specification.

+ To fields with > 15% slope.

» To soils with less than 10 inches in depth to parent material.
= On soils that are frequently flooded.

«  Onsoils that are frozen, snow covered, or water saturated.

s 0Onsoils where the rock fragmemnds in the surface layer are 3 to 10 inches in diameter and exceed
50% by weight.

« On soils where the rock fragments in the soil surface layer are > 107 in diameter and exceed
25% by weight,

» On soils where the rock fragments are > 10 inches in diameter which covers > 3% of the soil
surface and the slope is > 8%.

« On areas eroding at levels greater than the soil loss tolerance, “T", from water erosion or active
guflies unless following a conservation plan that will reduce erosion below "T", Use current
Oklahoma NRGS erosion prediction methods.

+ On soils that are occasionally flooded. However, waste may be applied between Jung 20 and
September 20 on soils classified as occasionally flooded. Manure may also be applied to soils
classified as occasionally flooded between February 1 and April 20 if the area is established to
coal season grasses 4 inches in height at the time of application.

NRCS, OK
June 2004
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Appendix E

Previous vear’s application plans
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